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Everybody Needs An Accident Case 

Do von know iiow so treat u (‘lit ora bnuuv* ur liow io 
relievo a painful ncaltl^ Have vmi itu- appIlHiixcH ami 
riMnt-i'lioH- ai haruP Art- they cnir"> ami ami ^■.■oilcV 
THE u. S. CnnR(jENCV CASE 
cen sa asm manic leu. Inrltiriin tr bandagon, 1 ‘in-^sjnjsrs., ohil- 
lllelit*,, |>Janlerft, absorbent COtlorc NriisHuirK, First Am] 
Handbook, etc.. all in a eompac t me! a i c aa t- a nd ib e prico 
is ()\K Udbi.AK( prepaid. 

It a tier esinn imi lion yuij an.- mu entirely eatistUM,, 
we wilJ cheerfully iWhiM Hie muiiey. 

Lar^c Size, fur Workshops, Offices, Mills, etc., S3, 50 

U. S EMERGENCY CASE CO* 

ZS Weaver Building, Utica, N. V. 

or HATCH A llitlTTlN. VVlioiesaak- A m -ills. 1 WO FlaHron 
Hu i Mi i sir. Sow York, 




THE WONDER LIGHTING OUTFIT 

F(sr Ftrsi, Shop, C^ttimfrivit* Rtsidsne* rv r Beat Hou-c* 

Ah oiufil ot thuitind u ill make a mnnwe]- 
CUDlU Jkfldltnm W >tmr IhM nU'Hj I HI In hn ne 

i:iis,tH+l« or country ^widii-ntf. ialaet 
uri j wbi j re where uii eOscitnt and reii. 
4J tj I lipthbujj outfit Is rcci u | n>d . Our 
out lit* H-rt mu m ihel a child c jip 
u|u.T«tr Wv urp the lira! in mhnufsu. 1 - 

lure u complete] ju^ el iheite. 

and wv oHer, them wi hue|j 
u lt>w price that Enynna 
» QtliUK only ft f,,f» 
liuhta can l □. n t n I I 
Iheirowu eul (it a tnd 
nn ike tt pn> tor M*c)3- 
ilnuH of it, only 1-1" 
of il |icr hfittr 

frsr lli C. FJsmp. At this tnte yon cun run tea buriyp rent 
hears for ten cenTs I'hia is h-** fhun one- Mi If a ' ".bat it Wh'uJ 4 
east you for current from liphtinw conapniuffl- nr miitiuiht- 
Uire in ai^en frt'm 6 to 1W. Wv furnish the generator 
i ualy. nine furnish, if you, denim out lit* cample tv with Mutahli* 
ImtltTLBft for opr rati me in tonrirHivn with gc ne r n 1 o r- 1 he 
WoruMr ontlit id the rrtnet ooiupiiet umt weluha U r* J l< H il niM*- 
rhlrd Hit whnt the Cuattite of Mni-rviqiwpilJiatf Mize ™ ■ ix"- The 
Wonder e rutin e which i* jm-liiiiwl in mr nut lit ia the Mini ]f*f 
ungiiio on Purth. sbfitethirtK that anyone i on ■ pvmte, You 
rnri thfi lit|]t- i-njjlnC plutina the <3;e -where an efficient m-wer 
i* required, A little engine of till* kinrl will aew more wood in 

one dfty i Ili i-i two will ajiw in n i lb. At ei eost of h m 1 

thfiu LVm eH'nt- for fuel It kill pump I' H»i palloua of filler. It 
will opemte 1 'iiur rrtuim He-fiiralor mM churn for hi-" I bun fi 
b miner of fc-hnt it Will i-rwt ion tn operate them by hand. 
There in nn limit M> the hdliiM-rOf idJiee" where tl-ene liltlo 
outfit* i-f (hi I k kind i’flu In- u*erl. They plve yen a reliable 
power du ri run the duv, iltkI nt nitht in connection with our 
uene ratora, they will transform your counl iy home or r^itc.ipm 
ittto ii IhkuHoih city reeidPriCe. 11* hen yon have jmir i-wn 
power, we fumiKh dynamfih of nny size ho d all purplff-p. Hii 

sline la fnrpjM.he4 separately, complete with tank mounli-rl on 
wiHwleu bane I hut cun easily lie remoter! from one i Jure m an- 
Other. NOW. w-hat 5*1 he OHO of (|nin« by h ;i n rl V, h lit 11 lit! ||- our- 
lit of thin kind would do for you at one-tenth. rhe ooKt, and in a 
■umrtvr cf the t i mo. Von e^nnof affon] |o buy b jowfl? «nd 
lisrhtmii onttfE until yon hnve can fully looked, mraurcijia, 
louuH-s and hsive our jiriccM. for we Men yon a llltle ont It [ i hat 
will b [uoim-!_ rel iriliM and efFioient licht, for leas moiiey 

thnai y cm are spend Inn for It poor one. Send for complete in- 
formation. Agent a Wanted Everywhere. 

ft* M* CORNWELL CO, 

409 S, 5ailna Street, - SYRACUSE, N. V. 



Tools ® Hardware quality 




No- 5.2 Complete a* I Uw.it rated SlO.Ofl 

A Solid oak brass- trimmed, highly finished cabinet 
with 'll ef the line-Ht < t ei a ■ 1 1 > standard 
Car pe uteri' toedd, 



Our llnee include Builders " . CoM net and Htanoliard- 
wBtc, Holts. Screws, and Factory Supplies and 
alb kinds ot Small Tools for Wood and Metal Workers 
?aluo Benches sru| Tools tar Manual Training). We 
deal w Ltli consumers direct and invite correspondence 



We Also Make the Following Outfits 

No, M, 1-1 Tools .1 &,00 

Nn, ,>.i, aft tooIh in.in 

No, St. lUTuylH.......... .... 30 ,w 

Na, I Id Corn b I Italian Bench and Tool Cabinet (95 Tools), SS 5 .CI) 

tltff Fi-f'rr* a-f O. p. YtJrft, giving the btsi ieo jJ 

made 'instead of c/jvj j tools* dnJ paying the freight) 

Special Tool Cluillt Calalueuc No. ]§,10 illwsiratcs and describe;* 
all Fl*e fMtfils. Send for Cop>'. 

\Vc ismui 1 many Special Catalogues, among which nr" 

the follow lug: 

No, 1S5I, Vi nod -Carvers' Tool* 

No, I &22, Clay Model! nc and blaster Carvlof Tools 
No. lAJJ, Venetian Iron and Tools 
No. 13 , 14 , * H louri 6 t” Autalcil 

The ”T in: riwi" Autuklt Ih math- up of ihv very be hi 
Hvk-eied eo-Mk nbiairabic and Im the hlghOKt (vpvVifj i-- 
riiiirhtg LHtttti for road muy. The "Tonrlsr* IbeupodaHy 
an aiicyd with reforeruio tu i\n quality and uilltty. anil 
i -nt bod n; - ij overy possjlblc pvrtnanvTH aud emerge ucv 
value that ran Huy Included m a kit or ihlu^lzty 



Hammacher, Schlemmer S Co. 

Hardware. Tools, Supplies and Piano naterials 

New YcrU p Since 184 S 

4th Ave. and I Jth St., Block South of Union Square, 
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Make Yourself a Christmas Present 

OF A VERY PRACTICAL SORT 
LET IT BE A GOODELL-PRATT 

Home Companion Tool Set 




STotof the ^mail-order" eualttv, norfs It a tov act But a corn pies. c assortment of strictly blgh-gTad^ tool#, 
every piece of G node n -Pratt anafitv, which meatus of the highest grade material, workmanship and t™pi:r 
known. Thif? set will lam a lifetime. ' nontama Jumi the thlnga you need and never have handy. Lhe box. la of 
polished Hardwood* The tools are as follows: 



1 Italrlset Screw Driver, It Inrta* 
l Kate he t Screw Driver, I i neta. 

1 Hand Shav^ 

1 Ilii< ‘k Saw Frame* 

4 Cuilfite Teeth lDudr* for name, 

:i Fine Teeth Blade* for Hftiue, 
ft Extra Fine Teeth Blades far same. 
I Polished Heme Smv for Sumc. 

1 Glass Putter* 



1 fnrnliftto Handle A ut ntuat if Drill. 

H Drills for Siftitie from 1-ie to 11-H4* 

I Universal Tout Handle for holding: 

1 Gunge. I Gimlet, ft Chisel#. 1 Reamer 
1 Screw Driver, 1 Saw ft Brad-awl*, 
l Nall Set* 

1 Prick Punch 
1 Saddler's Drive Punch. 

1 Solid I'll ric h. 

1 Oil Slone. 



Special Christmas Offer 

gatn if retailed at #7,50, We are. however, making 
of the hl"T, expreftsage to be paid by purchaser* for. 



This kit of tools la capable of doing all 
sorts of odd jobs— tools not ordinal 11 y 
found In a house, and quite often not 1 ti 
the email hardware store— 1 b a big bar- 
a special Christmas offer, for one month. 




G 00 DELL= PRATT COMPANY, Greenfield, Mass.,U.S.A. 



Fle4*e mention Popular Mechanics when writing adveHI*trt. 
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$1.00 



Would be marvelous! 7 cheap for 
this INSTRUMENT, yet we give 
it to you — — — - — — 



FREE 



Were while pi-rfnmiinK woim' met'hnnicul work, l-OH fronted t»%. in^ui-mouD table diDiculli^s* bsouttM you did 

aot hhTc i he proper tool to take metulaLreiuetita ? 

GET THIS WONDERFUL GAUGE 

Made nf ftiqppplcr fsteel, thoroughly tasted a*[r> urn ei pen tie spared or workmanship or material. CbMtant find rkvffcj 

fWf 'luilvr ilJI L'ircinmUmi'i-H, H-.ik+« all the flittereut aud difficult probJt-Qi* in shops and oIbow hftre. Cciujfle'Ui in t) 4 nt 
XijatherettE* t^uie with Metal Triramtntfs. 

HERE IS A SPECIAL OFFER 

Head thlrt. Wi- want to increase the ^ulm* rl[ttiun Llrtt to ullf Monthly .JonrpaL 



MnnPPlSJ M Af'HTTy PQV The found a Ekm of civlliaatloTi reKtfl on Inventions of new machinery 

1" IV/ULr I\1 i it IrlVi I1JT LrlV 1 To keep abreast of mechanical [prOu resa should be Hie Him of every 
Intelligent man. Our publication keep* you Informed, and It Is written so all can understand It, and 



the heat Illustrated of its class, MOUKKS itlAVillSEKY costs only JUwiAyenr. We wain to 
get you started reading Hu* paper regularly, and thtrefun; make you this offer. 

Send ub vour subscription and at once, enclosing (LOO. atid we will mall yon MODERN 
MACH EMERY every month for one year and a WhET-GOETHE COMBINATION GAUGE , 
FREE at once. If not Juki as represented, send the gauge right back and Wf wE)l refund 1 
your money, 1 >l - n't delay accepting Ibis proportion; write lo-day, Ktineffller money ' ' 

back tomorrow If iUs«ai 1 silerj. 



If you are at present a nubscriber to MODERN MACHINERY you may take ad- ^ 

vantage of our offer, and wc will extend your subacriptio none year ahead from present v 

date of expiration, A Ct 



MODERN MACHINERY 
PUBLISHING CO. 

^ U3J Security atdf.. Chicago 



Modern Machinery Publishing Co. 



1333 Security Building 



CHICAGO 



ILLINOIS 



G/ Date. 



/ 



. GENTiSMEH^Etiolwed find 
* ?l.h! for which pJpjign pend me 

V MODERN MsOHINEhy for oneyefce 

/ jind a] bo fiend m* una W I ET. GOETHE 
00 MR IN AT IQS GAUGE FfiFE ai ad- 
, .wiHrti in Popular Mao Imaleo. it io under* 
wtoOd that If I nbi diaaaC.iafia'l that I Tuft? return 
the gauge and my money will he rofAIldftd, 



This on 



Tha Invention of th* 2 QtK Century now offered for 
the first time to those interested^ 



This new scientific, yet simple device for taking measurements, 
the WIET-GOETHE COMBINATION GAUGE A A A 



A TOOL CHEST 
in your Vest 
Pocket 

Always at hand** 
Sever in the way* 



FULL SIZE: 



L n 



FOR 



f, I l-j 2 J.rf -ll I, 



A Combination of 

An Oulaide Caliper* an Inside 
rail per. a Divider, a Straight 
Edge, an Angle Edge* a Depth 
Uaiige* a Try Sq uare, a Center 
Square, an Angle Frolracior, 
a Center 
Gauge; many 
other corn kina' 

1 1 o ll s t li u 
numerous l o 
mention. 



Machinists, Tool MuKers, Pattern MaHers, 
Draughtsmen, Electricians, Everybody ! ! 



A XMAS PRESENT FOR YOU 



5 
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are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties--they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. lyAP, of the largest 
line of fine mechanical tools* 



THE L. S. STARRETT CO„ ATHOL, MASS., U. S. A. 






Please mention Fopulnr Mt^ L hadirH when writing Advertise™. 
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A Tool Cabinet for Christinas 



For the man who earns his Jiving with tools or for the man or boy who likes to "make things,” nothing 
could be better than one of our tool cabinets filled with our guaranteed tools. There is an elegance about 
our cabinet! and a trustworthiness about our tools that makes working with them a pleasure. 

Cabinet shown above, made of Chestnut or Ash, panelled and 
finely !i niched, measuring inches outside when closed. 

Complete with 5 2 highest grade tools, $28 00. Others down os 
low as fS.OO. Tool chests, complete wftti same high grade tools 
$3.50 to $50.01), We make benches too, for every kind of work, 
from $5.00 each tip. 

The cabinets and benches together with many other "practical presents” are shown in "Timely Tips” 
No* P, which we send gladly on request* If you are interested in other tools than woodworking tools, 
send 25c to help pay expressage on our 450 page tool catalog, No* P* showing tools for over 40 trades, the 
most complete tool catalog ever compiled* 

Established 1872 ORR & LOCKETT HARDWARE COMPANY 

Makers of the "Perfection" Ventilators. 71-73 EAST RANDOLPH STREET, CHICAGO 





THE SO. « BENCH; ALSO MADE WITHOUT CABINET 
Write foe Catalog and Prices 



GRAND RAPIDS HAND 
■ — SCREW CO. 

146 South Ionia Street 
Grand Rapids - - Michigan 

Large (4 Auuladorffs of Manual Train I nr and Home 
Tkncbes In the World. 



“THE CHICAGO” 

AUTOMATIC TEMPERATURE 

REGULATOR 

The bcwl r]i-vfce for ctintroJling vcmr Fur- 
tm-iT.. . fi.,.1 Wai^r nr Steam itotkr. 'It is auto- 
matic and a fuel saver. Easily ins tailed. 



Time-Set 

Attachment 

Is a iifrlce which 
we at 1 aril 10 our 
tutor lb or* 
i'Ut Gi at when Hit; 
purchaser d n e s 
nutwJtm to rtialn- 
tani tin- rvfj- 
Lilar Ir ctifuTatlirc 

during the niftht* 
hut warns it to bc:- 
cotiu; warmer to- 
warda mornlTifr. ho 
can net the Attach- 
mint sij IhliL Jt 
v, n]J automatically 
adjust tlie drafts 

a: ain glren tlnn-u 

it ts coulatiied in 
a cabin i-r and wet 
in the name man- 
ner aw an alarm 
cluck* but Jt has 
n-'t art alarm. 



Wrlle for Prkes and Tirrthtfr Particulars. 



CHICAGO HEAT REGULATOR CO. 

40 Dearborn Street, Chicago* 



I 1 lease mention Popular Mechanics when writing advert hters. 
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YOU CAN 

Invest in fl Stork guaranteed to sell fit S 00 per 
cent above par within 1 £ months* 



Mahe Tautt Mancr 

Make Hgwr 

• ALSO II 
BE - @ 

SEGURE 1 

II ^ * 

T Ki HI B-EHTI, R L COOT A N [> c *, 
ME* THi* 



W W 

CONSULT US 

whether buying or selling slocks or bonds, We can 
offer you one stock now which la certainly worth look- 
ing: Into carefully. It will give the greatest opportu- 
nity \n the field of Investment today* We will be glad 
to give full particulars* 



DEBENTURE COMPANY OF AMERICA 

797 Land Title Building 
Philadelphia, Pa. 




If util 4230 lip. Mil UaWr- 
m t^try k«l»=hiiliL Rff- 

Lcngtb* ildn Ij la 35 lid 

'.liLE'inie pTialtd fxijwr piESnc.* 
irrf iiuhriiclJiroi Vrtfltpj IEIuf- 

U-*fi m d| oatprUI 



\Jvtr fiE tuuEMhl am*U«T-< .i 
< lw ppwis.Syfti-rti 3»a =F|i»j 

bull: (heir MeirfrJ Ijhjh. M*oy It't 

eb* Iumiqc PF, ' 

1*,, C-itj-Liifu-e iqj ^r<V- 

E nl^^iip ■: • iLLj.LH, i .h l t ) L jLitlf .1 h>rui i ! 
in. hVfnl.irD^Liii| illurtf 

r_i I J ife i _t anc 1 m ii I'-.ilJ luc in L 
boil*/ - \V Ken' » It-JctfJ. ]ultmv a 

■■paj.i’-. C.-. O- 0.'. Efril!^*- c ^iniiniM." 



««*bl i aEi«A 



F^f 25 cFeO'-, l | *'0-p»^ , e 



BROOKS'BOATW 



Originators at the Pattern System dF Boat Building S3 

ans^hin SK RavCitv Mirh .U1.f3 



Bay City, Mich- U.5A 





REFRIGERATING PLANTS 

FOa THE 

HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 

SOMETHING OS* A NOVELT V fn the 
way of a ^mnll electrically «ptret*d refrigerating 
machine for tli t- household which may he used for 
supplying a refrigerator box \utli dry culd air, anJ 
also for the pwrpiuse of mmituf act urine ice Iron) ster* 
Sliced or uttier wise purified water. The machine has 
a refTigeratin^ capacity ^qit^i to the melt- 
ng or the use of 300 pounds of ice & day, 
It is automatic and is a* free from com- 
plications as it is possible to nuke a machine of 
tills character* It is in si all a cl i,n the same base 
ns the refrigerator, becoming part »f it. s-« (hat the 
entire ptaht is shipped as a unit* it being only 
necessary f» connect the power and venter when it 
is ready to operate. 

Tim machine is eLspecially adapted to motor drive, and may be uperated by a one-half 
hors®-* power electric inotori any motive pDwcr however may be employed. W hen operated for 
10 or 12 hours each day It will manufacture IO potinds of hygienic ice, besides refrigerating 
two Stornire Compartments to a temperature of thirty-five to thirty eight degrees Fahrenheit, You secure, 
lower uml niurc even temperatures at loss cost lltan using Ice- 



E. E. SAVAGE 

Western Representative 

40 Dearborn ft.* CHICAGO 



Manufactured by the 

BRUNSWICK REFRIGERATING 
COMPANY 

NFW BRUNSWICK, N. 
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The TECHNICAL 

WORLD 

MAGAZINE 

" A MAGAZINE OF ACTION" 

A now publication with a new Held, different from all other magazines. Appeals to everyone 
who wants to know how and why things are done. It appeals especially to those who desire to 
keep posted on the latest things m science, invention and engineering. Ninety-nine people onto! a 
hundred have some mechanical bent, or at least are interested to some extent in scientific mat- 
ters, They may not be trained in engineering or in the use of machinery, but they like to talk 
familiarly about such matters, and, above all, t o understand them. 

December Number now out on all news stands: 

KO pages profusely illustrated, containing more than forty articles and stories, among them the to! towing: 



On Chinn*.? Thousand Mile Canal 
Anti- Auto Riots of litJO 
The Electric Housekeeper. 



FREE 



Modern American Class Houses 
bailing or Land 
Fight of the Nixon EE 



We want to introduce tho TECHNICAL WORLD MAGAZINE to readers of Popular Me- 
chanics aud start them reading it regularly. To those sending us their subscription with 81.00 

BEFORE JANUARY i 

we will mail the magazine overy month for one year, and in addition send FREE your choice of 
any one of the books Hated in the coupon. These hooks, of t>4 to 9i> pages each, contain a fund 
of practical authoritative information on the subjects treated; size of page 7x9 inches. 

p— ^ COUPON-MAIL TO-DAY — 



If not perfectly satisfied send the book back and 
we will refund your money, 

(DolUr bill may he sent at our rtsA] 



Rr.niANi) nuAViiNCi 




►it* ;w? * .iv 



t-jr* I mr %* Sea-wa*"' 



■I *- ■ • 
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The TECHNICAL WORLD MAGAZINE 

Armour Aru., Chicago, III* 

In accordance with epee! a! offer In Popular Me- 
chanic ft I enelfJ-H.c the mi in £□ F On« l>oUur rot* which 
Mend me your magazine for out- year, and the book 
indicated by li X n In list below. 
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Shut . 



C'itff UTifJ Xfafe*,*,*. 



i 



Jr#; If ye Mr nt ip?4ea ft- r doea- t tot fc<v j* tile TE Oft -V I LA L 
WOULD MAGJ.Z1XE, pfirtua ?ii# Bum* uttd wt u?(ll 
aend -yeit u sample cupv/ree. 



Gbs und Oil Engines. 

Free hand Draw L ng. .. r . 

Working Shop Drawing* 

Sir uetural I) rafting. ...... 

A roii i l wt hthI Lettering 

Perapsetire Drawing..., . 

A reh Lteot tt rn I Dra wing. . . „ , 

Oftri*eftVry ,, 

S hades and Sh sdow* 

Feu and Ink Henderintf 

Heat ingand Vent i latino ............ 

Heir [gemi Ion,.,.,.,.... , 

Flotti ng and Topography .... ....... 

Putt f rn Maki ng ........ 

Tool Mali ing 

Storage Uatterl es - 

Klai-tr Le Light i nit . . . . , . , 

EteeWin Wiring 

EEor-trJn Kaliwwjv. ..... 

TeJ ephonc L i 11(1 Con utructlon .... ... 

I Lint r uHipnts and flatteries 

MawnTjf Gohstnu'ti^n . 

Management Electric Machinery. 

Steam Pumps — 

I nd i catom . 

Val^e Setting.. 

Hi'druulici-n , h , 

Telegraphy... .... 

I'cpaUr 14, 
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Multiply This in VourHead 



WfttiT'In’fyi’iu hire tn. be tfde to figure this »d hundreds of other similar ptoblrtnj ta yrtjr brtd f Wottldia't 
>T, 1 | 1 H(# t.. *<1i. Tul’rmct, multiply, and divide any pTCiilcta, almost Instantly srjCiotJt writing any gjiurtui L 
produ-ct - to !« at>l« Ifl TfimjjEy write the answer T 

Our Free Book, “Rapid Calculation” 

tells v^tu all ihrwi a. method which will mJtke a Tnafttf of fibres. t( tdll of m system by whirh tan 
fieutt lnstantl> the meat intricate iarnsju. yemr head ; ham He Eft.-Mi* “f %uTr* ami fractluBS as euily is single 
it bole figures f ' 



la fa i, i i-t (he wufk of fi^uri iiK 1 In lwn r 

better periilon and n larp 1 »alur; ruvr ■ w t« hundtrris whn Hire rad iTils l>. rle. 



U you want 



nft easy .m-l Inlrrr-tiap isvtfra i > I the- me, you ihi*j|d 



fktvtiPT vour jw*[iion. to [a-rtase veur salary r tu make ywWtlf -w-nh onw to yourself and \. , s r c in ploy nr, to tiutd 

Tip- ' 

For 

Tffy [Idol 

ttr-.iay Its fore y ™ Ibr^ei It. Ad;inS 4 



s you 

the whlj^hafl^J irt CatBclM jmatunnt. to make your 

write f ‘T dlls tank. at Ulicfh It prill <to»* y« BQtMnjT lun m* troinw ni astuinff " f ir, j\ P 'UT,u 'a ILL r »t to your 
ttrior. It tuiy ctitt you 1 e<o <1 pwltiiiD or a vqlMhle pfuJtii*Lfa to neglect trvb utpartimity, Write fnr It 



COMMERCIAL CORRESPONDENCE SCHOOLS, ,9 SoSib“nT’ 





Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALLGOODS WARRANTED 

Eiehtcr Instruments of Free ill on 

Nona heitof. TlieEr rocekrtTiletil 
morLtw chnllttngft criticism. 

Blue Print Paper** Vandyke Sol at Paper 

Write Jot Catalogue “P," 416 paeeru 

EUGENE D1ETZGEN CO. 



Bl M&ftrce SU 
Chicago 
14 first Stftet, 
San franclwo 



MW 2 IW. 234 ST 
New Ywk 
145 SarofiiM St* 
New GrTcm 



FRITZ * GOELDEL MF{i, CO., 

99 Alabama Street, Grand Rapid*, Mitt. 



WHY NOT LEARN 

9 SIGN PAINTING? 



CHOW- CARP WRITING OR LETTERING- 
v Only field mot GTerworked „ S«nAratu roiim'i. 
Onn la the only [traetic nl r thrtroLiuh and pvnoDitl 
Instruction. Wll teach by mail anil anarantoe ducctisH., 
]fcft*y term*. Write for larpe interesting FRFE Oat- 
*|e#, THE DETROIT SCHOOL OF LETTERING, 
Doyt P M, Detroit, Mich, 

"Oldest and lamest School of Its kind/ 1 ' 







LEARN TELEGRAPHY AND R R. ACCOUNTING 

Operators Always in Great Demand 

(.’into i ion per month salary adored 0 o r KraduOte* Under bond. 
Our w'hnoli are endorsed by ert<ry railway uHi-cLuf inthnD.S, 
Ladies also admitted. Write lor catalogue, 

HORSE SC HOOD OP TELEGRAPHY 

Cincinnati. G. Hoff*!*, N + T, Atlanta, On. Li Cn^,Wli f 

leiartu, Tex* Hun Francisco, Cal. 



Learn 




Be Your Own Taxidermist 

WE can tench yOn BY MAIL to stuff and 
mount Hirdi. Animals. Fishes. etc. Tbs 
most fascinating of arts. EauLtj I earned 
by men, women and boys. 1+10 PROFITS. 
0 »ro iirar fine ttnphlsa Decora to homo 
and den, STAN] I Alt f> METHODS only 
and GUARANTEE SUOCEim Jf you 
MBt, fi*h, Inrtf or tnjny nature In tni 
w*jf j ou ehou Id know 1 a r Id e rm y. 

iuJiy. H rite Fw p*fi I.-uJih-I. NIi^ (UiIm 
* nj T*xlJ*nBy Manixlna, ALL Kk££. W. TT. aCUoJI 
OF TlSJhltkJlV, Ida., USt-, Kill. 





Otim plots fc&d short pcrarBea. Thbron*bly rauirrod engineer. 
ingenoiA. Sbop work rmin the beginning. Short 
MursEf In Steam and Fleet rice 1 EnRlnccrmn. I!xp«.- , nw , s low. 

AcA»i|'ID>-itUn» i*r»l. rirltmil a.L jm. trtilJiiLE, ki.k* mill htj Ulu*. WrtH]T«il«r:--v 
p I Mu IU il iLiLil'tl rimkWS (Wad tat caIaJi^hf. Mtnlkio C''iu» In T»tkti latir«r«-j. 

HIGHLAND PARK COLLEGE, Dei* MnlneA, I». 




Learn Furniture Designing 

T^O you konw that the FnmltnTe bus Incas Iscme of the tno#t r*. 
^ pLdlj orowlnff trade* In this eouutrr? Thcne who will enter 
thin line now will ha?c a splendid future before the m wsItcs, The 
public demands new ideas at all times, and thtT4 l" a jjreot Geld 
for practical and original people who may wish to become 

Furniture Designers 

Wo n Sways bare nn opportunity to place our gradnAtce la eood 
peyln* poeitlonk. Some of them are now earnjng between fLMl.+JU 
and (LSCO lXl per year with plenty of chaBCO" for further JuiYa&ce- 
ment. Write for full particular* aud tentlnoDlalt, 

COLLEGE OF FURNiTURE DESIGNING 
Porter Block, Dept, M, Grand RapicU, Mich. 



iTeunc men t ton Popular Mechanic* when writing Adrertlwen) 
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of 



Drawing' 



An Appropriate Christmas present 
ior anyone Interested In this faaci* 
Mting: subject. 



New, Enlarged Edition 

TWO VOLUMES 

Bound in Half Morocco. 1200 pages* 
(Si£t 8x10 ina,), fully indexed, I2QC 1 
illustrations, plates, engravings, etc. 



FREE 



far Exam- 
Lotion 



Both hooka sent on five days' ap- 
proval, express prepaid. <| If natjafac- 
tory send I il and &1 per month for wis 
months, Otherwise notify os and we'll 
transfer the books absolutely free. 

Cash with order, 56 , 50 , Money ro* 
funded if not satisfactory. 

Brief List of Subfacts: 

Free Hand prau-liig 1 
ii*. ’xijsmli'ul Drawing 
Shadas and Shadows 
Rendering m pen and In It 
fentpectETU Drawing 
Architectural Pricing 
Rendering in Waoh and Color 
Water Color HEnln tor DrafUmen 
Wijrkln jf Drawings 
MMhloe Dentffn 
Sheet Netnl Pat Earn Drafting 
TlncmLt Iking 

I ■nu.'tU'u 1 Problems In lleiitUL rutin a 



Amerk&o School of Correspondence 



CHICAGO, ILL, 

Hanlkn Papular IhEfainiei 



ENGINEERING 

TAUGHT BY MAIL 



Write for our Free Illustrated Book 




“How to Become en 
Electrical, Mechanical 



or Steam Engineer"* 

We leach 

Electrical Engineering, Steam Engineer. 
Iijj, Mechanical Enftlneerlirjf, Mechanical 
Drilling, Machine Design. Electric Light- 
ing, Electric Railway;), Telegraphy, Dy- 
naraa Tender’s Course, Moiarittan'a 



Course, Short Electrical Course, X-Rays, 
ietlc, Algebra, at your liomu by 



Arlili 

ma i | . \Yi - h a ve l hr greater t n va iv m 
£V I.T 0 iro- rt- 1 . Thou aa n da h a v r W ,-n 

n clpt'd Co better poA EM one and nal- 
acica by our practical mail courses. 
Vv rEii; for our free book and testi- 
monials. 



FREE 



>\rw siudenla enrolling now win bo provided free 
i' b ll c g ■ w Ith our Reference Library and a. 

wet or Electrical Apparatus, 



Flfictrfcal Engineer Irufdulij of Carr^ipondenc^ Instruction 

I>ept. 6 y 240 - 242 A West 3 Jd Street. MEW YORK 



TNUIMS t, EDISON 



-ic,OU!..,.p£^. 

cudri'x. 



^LoKni 

. -B Ti 4 p 4 tf *j” * "JArf |t^P 4 i#iw ^ 44*^4 Ur 

MJfS flf US 

■ i ~y„ 



Earnfloiefloncji 




INTERNATIONAL CORRESPONDENCE SCHOOLS 

lux 977 , Scranton, Pa, 

Pleipe explain, without fujth-ar tr ItjAtioa an my out 

now i cjn qualify fora ii anfers4 i*„ In ihc r ™T ' 
lEoit before which 1 h*y c marked X- 



lH?li*nlfjil Knplimr 
Narfaiof IMI«wr 
Mi-fNinhal ll^ttinmi 
tgrraui I’tlErrnmkir 
Eur^HU RiclilBiki 
I'orrw IL* 'I'll u-l cti ilL-pi- 
Tcrr^Hkn fluhlrr 
^ti-'iun hlarkimua 

SsLRt 1 nt»*tjf hnclpippp 
Strlflt !>*■* ii •■■■r 
Ta-TItl jt urli irirr j F-a. 
t-t^frljf^rntUin Fag I 



_ KlrPipLfal knafoetr 
LIk. lilfhllit Sunt, 
F ! w. Hull way Sup:* 

Ttlrphriri- Fnr [ rpf r 
F'lrfripp hoifliMf 

tnhKm 

StrllH'iirni PhtflsBiui 
trrfcflrrural Un^RMh 
Cetilndvr and Hulidef 
E'Lill Knalii^er 

jtlnlbg Engl Rrrr 



If Ihe pedifon yew wish to jj-hci 1 * not la the Hu, 
jUEe what if is he it 



Name 



a Street and So. 



City 



•Sjfufy:. 




SecureYoarTuture 



To tarn *X$rf monef^iQ strurt your fu- 
ture— ttf sxecttd in lift — cu t out , ft I \ 1 u and 
tnall Id Hie Iuter nalianal Correspou- 



. . res lx 

deuce Scl \ ool m l li e a bovc coupon. They 
xrilt show yon liowyou can fit yourself 
easily and quickly iu your spare l Line 
lo jfrt nujft money in your present 
po« j L i o ii .t>r c h a p i &e t o a m o r t- cq 1 1 gen i a 1 
and belter paying- OCCUputlQii. 



Mind, tbc sending: oT this coupon 
does not obligate you to pay one cent, 
it si mply gives the I. C, S.t'Iie oppor- 
t Uni tv o f prov i n g hoiu easy it is f.>r y<m 
to improve your condition right at 
Ii oine without nrglccti ng your present 
work, No rbk to run. No books 
14 buy. 

Tlic 1 - C. S. \s an institution with ad 
invested capita! of over (5,000,000, atld 
a rep u tat Lou (jf *3 years' successful 
work. It has taken a day laborer 
and qual i fi:-i I him as au electrician 
with a salary of Tyooo a year, it has 
taken a bricklayer and qualified hint 



*y 

to become a building contractor with 
a business of his own of Jjoo.poo auuu. 
ally 1 , it has taken a sailor and cj ua 11- 
fied him to establish of his own. a 
yea rly b u s l ness o f $50 ,000. It has 1 a k eu 
tens of thousjindf= of men and rvomen 
of every age and in every walk of life, 
am! in a few mouths qualified them 
lo double, triple, quadruple their sal- 
ary, To learn who they are ; how it 
was done ; liow you can do the same, 
fill in the coupon and mail it to-day. 



Succeed In Life 



Fleame mention Popular Mechanics when writing advertisers, 





Illinois “Ready - To - Use” Electric 
Lighting Outfits for Decorative Pur- 
poses or Christmas Tree Lighting. 

In electrically lighted houses the ttse of Miniature Incan- 
descent Lam ph renders possible mom attractive effects and 
gives an added charm to all forma of decorations. Such l&mph, 
by their small hJ ze and inconspicuous* aha pc, are especially 
adapted to [alilr, foliate, and general house d e-coral Eon h. They 
arc clean and safe to handle arid uKf. and certainly affurd the 
most beautiful and safest method of lighting a Christmas Tree. 
The outfits will lanl for years. The amount of current con- 
hunted L» insignificant. 

The cwitfiln consist of a number of feet of green silk cov- 
ered flexible cord with an ordinary attachment plug at one 
end, and branch festoon a; each have eight .Miniature Pendant 
Porcelain Sockets wired thereon. 

With the outfit tst supplied the necessary number of Min- 
iature Decorative Lamps* [a few red, frosted, and green lucliul- 
ed) with a few extra for renewals in case of burnout. The 
outfit 3a packed Securely In a h-mall neat wooden box, and is 
Complete in every Way and ready to use, Anyone can attach it 
to an ordinary lamp socket. No wiring necessary- 

FLICKS! 

8 Light Out dits complete.. o.CKl 

10 ■* M f * .., ft.EO 

24 w 11 “ ♦ 12,00 

33 " * .. 13,00 



Illinois Electric 

239=241 Madison Street 



Company 

- Chicago 



The Best Christmas Gift 

Cabinet No* 1 J* For Man or Boy 

Wivanco Tool Cabinets 





TOOLS 



TIK TOOT, CABINETS equipped with all the tOOlS 
needed about the house, shop ur farm and the use 
of such an outfit will result in a suhsianial saving, 
aa well as the gTeat convenience of ha ving the little 
repair jobs done without hLrUi.gr a carpenter. These cabinet* 
are substantially made of handsome puis shed quartered 
oak, wlLh bra*9 trimmings, and have two -keyed cylinder 
locks. The drawer contains a. full assortment of screws, 
screw-eyes, tacks and nails for any kind cl work. Prices, 
according to assortment 7f tool a. from t!Q up. Catalogue of 
cabinets, work benches and is his of tools sent anywhere 
without charge upon request. 



0OO-Page Catalogue FREE to Popular Mechanics Readers 

’VVe have Jn n-t Issued a Dig Catalogue of over fiOO paffes, illustrating and describing 2d,0W artlcL-a for 
bon He, Bhop and farm The prices quoted are as low as OLii: BO yearn In Ibis business make possible— and tip 
house anywhere can, beat them Our location in New York makes shipping by express, freight nr matt easier, 
quicker, And cheaper than anywhere else. Although our book costs ug ifrc., we send It to von free It ■-■uu live auy- 
vhew except Chicago or New York City; but we send our tool cabinet catalogue 



ic to anyone anywhere. 



Oldest Mail O rdor Hom« in Ain^rica* (Established 1 S 161 

WHITE, VAN GLAHN S CO., No. 30 Chatham Sq., New YorK City 



IMenKe mention Popular Mechanics when writing advertisers. 





POPULAR MECHANICS 



TO RAFT FROM THE COLUMBIA TO THE ORIENT 



Ten Million Feet of Lumber-- Largest Ever Attempted -- 

9U0 Feet in Length 



The largest raft ever built will attempt 
the longest voyage over made l>y a raft Ten 
million feet of the finest Oregon timber, 
valued at ?T5 f 0E)0, will leave the Columbia 
river for China* Monster logs from 100 to 
200 ft in length are being assembler! in 
an exaggerated cigar shape, by means of a 
“crndio/— a Canadian idea* The cradle looks 
like the skeleton frame- 
work of a great ship. 

The raft extends many 
fe d under water ami 
arches 10 ft. above. One 
hundred and fifty tons 
of mammoth chain 
binds the mass. One 
main chain extends 
from end to end; from 
fills bolt chains placed, 
ot frequent intervals 
extend clear around the 
raft. 

When the raft Is Itn- 
tslied the cradle separ- 
ates into two parts by 
the removal of key plus, 
and the parts are hauled 
out of the way. An 
Immense man! In haw- 
ser as large around as 
it man's body will nerve 
ns tlie tow rope. Two 
sea-going tugs will tow 
the raft, burning oil 
which will be supplied by an oil ship which 
will acc -run puny the "fleet.' 7 

Such a raft could be constructed nowhere 
else In the world, for in no oilier country 
can he found the giant trees and the neces- 
sary facilities for for in lug them into a raft. 
The Illustration shows n 700-ft. raft which 
successfully made a trip from the l olumUln 



river to San Francisco in ten days. Sev- 
eral previous attempts at ocean rafting 
have met with failure, ihe rafts going to 
pieces during & storm. The floating logs 
constitute a great danger to navigation, anil 
flout to great distances. Pieces of one Ore- 
gon raft were found months later thousands 
of miles away on the coasts of Hawaii and 

Mexico. T s npn i v omen ts 
and additional safe- 
guards have since been 
made. The big raft 
Is being constructed 
under the superintend- 
ence of Hugh It. Rob- 
ertson, the father of 
ocean giant loir rafting, 
and if this one safely 
makes the voyage of 
6,000 miles it is 
to net a profit 
or mors. 

The logs composing 
the raft will be used 
for spars and piling. 
In hoisting them into 
the cradle, they are 
lifted one by one by a 
derrick operated by a 
hoisting engine, each 
being left lu the 
exact position It is to 
occupy on the long voy- 
age. A daring logger rides every lug on 
its seesaw r nurse through tlie air, guiding 
its descent* 

The enterprise is looked upon as venture- 
some in the extreme, though the builders 
are sanguine of success. The cost of build- 
ing the raft is enormous, the cradle alone 
costing thousands of dollars. 




A 7 OO-r F o ut Raft 
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NEW METHOD OF LOADING LOCO- 
MOTIVES 



Character of Load Determines Number of Cars in 
Train 



A new method of determining what is rt 
fair load for any of its freight locomotives* 
Is being tried by the Illinois Central rail- 
road, Tests have shown that a ton of light 




Locomotive Toniiage Computer 

loaded ears has almost double the drawbar 
pull of u ton of heavy cars. For instance, 
the Railway Age says, the “‘pull for a 10 -ton 
ear is given as 1 0.8 lbs, per tail, while for a 
75-ton car it i* 5.7 pounds per ton. This re- 
sults in the condition that the engine may 
haul, say, 2,500 tons when in 35 ear*, hilt If 
in 00 ears the same engine may haul hut 
2,000 tons, this figure being obtained by al- 
lowing tin arbitrary of five tons additional 
per empty car. in addition to the feature 
of train resistance mentioned, the draw-bar 
puli also is affected by t he make-up of the 
train, that: is, with the heavily loaded ears 
at the rear the pull will be greater, and one 
trunk lino, after tests, has placed the resist- 
ance at 10 per cent/' 

To estimate the load in a train, a machine 
something like a cash register has been 
constructed. The various keys register the 
draw-bar pull of the cars and various kinds 
of freight which la registered from the way 
bills. In tills way a fair average load for 
t!m locomotive to be used is determined. 
There is a great difference in coal consump- 
tion between a train loaded modem tidy and 
extremely heavy trains. 




To supply props for coal* iron, gold, sli- 
ver and other mines of this country, as the 
natural support is removed from their roofs* 
and for other mine purposes, requires 400.- 
000.000 cubic feet of timber a year. 



SHIPS’ DECKS OF SAWDUST AND 
STEEL 



Htecl decks with a layer of a paste, made 
of sawdust and certain oils, laid upon them 
are being used as a substitute for wood decks 
mt many ships. The layer of paste is about 
1% in. thick* Is leveled and will take a polish 
if desired. This layer Is somewhat chi si b- 
and adheres closely to the steel. It Is water- 
tight and durable. To repair, it is easy to 
cut Ihc paste out and renew It, and the ex- 
pense Is small. The paste is manufactured 
and sold under several brand si. 

-hh* 

TWELVE-INCH HOLLOW BLOCK 
SUPPORTS 100,000 POUNDS 



A unique demonstration of the surprising 
strength of concrete hollow block construc- 
tion was made at St. Louis, A column fi ft, 
square am! 20 ft, high hiving an interior 
space 4 ft, square, was built of hallow 
block. The column is supported on a 12- 



WHAT JS IT? 

T-: . 

• dr.*: . - 




Strength of Concrete Mollow Block Construction 
in, wall of hollow-block. The space within 
the column is lined with dry sand weigh- 
ing 300,000 lbs. 
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A TOWER OF LIGHT 

Kadivnce from 35,000 Electric Lights Creates a 
Modern V& finder-* Current Costs 
$500 a Night 



The white radiance Hum 25,000 electric 
fi^bt bulbs outlining Uie graceful architee- 
toiT' of the electric tower aiol arcade at the 
While City, < hleago* during the past sum* 
uii k r. created, to the delight of marveling 
1 1miistiiuls, one of the great electrical vum- 
ilcr,^ ot the world. On the lower filmic 
lights were used, m<l the cost of 
lighting tlio amusement resort for a single 
night was, approximately, $500. hi all, t lie 
optivnUmt of 1*5,000 lights is received from 
the power company and nearly all this 
power is used for i limn i nation purposes*. 

A modern converting substation Is lo* 
eaiT'd at Ihe east end of the tower arcade 
and Inis a nmrhiinuis rapaclly of over 4,000 
lip., which can he increased to 6,000 lip, In 
an emergency. 

The Illustration is from n night photo- 
gntph of the benuliful lower, and shows 
bow lavishly and with wlisil gratifying ef- 
fect the myriad lights are used, 

— 

Two slender wires running through a 
linen tape line, crossed a live wire and elec- 
trocuted one lineman at the top of a tele* 
phone pole ami another standing mi the 
ground, nt Minneapolis. Uoth were killed 
insta hi ly, 
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TELEPHONE LINEMAN IN ARIZONA 
WHO “SHOT UP THE TROUBLE ’ 



‘T reckon 1 shot up that trouble some/ 5 
was what ^Slim 1 ’ said when he returned to 
camp about nine o'clock one night. 

The government long distance telephone 
line had just been completed under the most 
difficult engineering conditions from the Ari- 
zona Darn to Tonto Ihtsln and Upper Dam, to 
connect the several construe l km camps. 
Deo. Eond Ellison, electrical engineer, re- 
lates the characteristic incident in the Jour- 
nal nf Electricity. 

The line sifter completion was remarkably 




Land of Rattlesnakes, Tarantulas and Scurpbms 



quiet ti nil efficient in transmission and re- 
mained so for n week or ten days. At tin* 
end of that time the engineer rode into 
headquarters camp ami was asked what 
had gone wrong? They could not get the 
Arizona Dam. There was an awful buzzing 
and rattling and It had been so for twenty- 
four hours. If was O. K. on the Upper Dam 
section. Tile trouble was down the river; 
the engineer tested several times, and each 
time the rattling was seemingly louder. Fin- 
ally the line rider was culled in and told to 
hike down the trail and clear the trouble. 

The line rider was known as “SI Em," a 
long, lean Arizonian, pretematn rally' solemn, 
picturesque nod characteristic in speech. In 



three or four hours the trouble cleared up 
and "Slim" was looked for to explain the 
cause. About nine o'clock that night “Slim 1 ' 
came gangling into the engineer’s tent and 
folded himself up on a box and carefully 
rolled a cigarette; cocking his eye up at the 
engineer, he cautiously delivered himself, 

"] reckon I shot up thet trouble some,” 

He was asked to explain. 

"Wu-ul, yu see, 1 hiked down the trail fer 
about twenty miles and didn't find mi think 
everything clear. Sn-fty, yu know where the 
line goes down in the holler at Fish Creek? 
I got round that pint of rock and looked 
down at thet pole. Yu know it's a trans- 
pcvsEtlou! There was a big. red-eyed, long- 
homed steer just a belle rin' and pawin’ up 
the ground all around and kinder lookin' up. 
\ rid cluster to get wise and dang my 1 ini- 
tials! ef there wan t a six foot rattler, head 
end wound three times around one wire and 
tail end three times round t’other and the 
little ole rattlers? slickin' right up. Wuasl. I 
.iist nalerally figgered it out this hero way. 
t h» t steer hud caught Mr, Rattler and lilsted 
him up on tiie wires and was a waitin' fur 
him to fall off* Mr. Rattler was jest nuter- 
iilly seared phimh stiff nml every time we 
took down the receiver and rung up wed 
shoot the juice through him and lie was 
hanging’ there jlst rnttlin 1 Like b— 1 for 
help!” 

"Slim” went on to say that he was so im- 
pressed by (ln i reptile’s Intelligence that 
he had killed the steer and turned the snake 
loose in the hills. 




STEAM ROLLER SAVES COLD 
STORAGE 



A m are id cut to tin 1 hoi let's occurred in a 
large* cold storage plant which could not be 
repaired under several days, 'The house was 
Plied with perishable goods for which the 
void storage company was responsible, The 
owners saw visions of thou ant ids of dollars 
lost unless something eon hi he done. The 
engineer finally thought of two steam rollers 
working on a road a few miles away. The 
rollers were secured, hurried to the plant* 
and steam connection made with the circu- 
lating pumps. Uy miming the two boilers 
at t heir utmost eapaohy ihc temperature in 
the cold rooms was kept below the danger 
point and the contents were saved, 

4 * *■ ' 

Index to Volume VTT, January to Decern 
her, inclusive, 1905. is now ready and will 
be mailed free on request. 
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BLASTING BY ELECTRICITY 



Once Perilous Work Now Perfectly Safe 



Tito firms of a blast, whether a single 
charge containing :i few pounds of black 
jyowder, nr it series numbering scores and 
aggregating Intis of dyna- 
mite and other powerful ex- 
plosives, is now a matter of 
absolute certainty and pre- 
cision. nntl need not Involve 
the slightest risk if properly 
managed. 

In tlie old days I he firing 
of a blast was i*n exciting 
and dangerous event. W in -u 
the charge had been care- 
fully rammed down, and the 
mass of timbers piled on 
top. the workmen hurried 
to places of safety, leaving 
the must courageous one to 
light the piece of snaky fuse 
which extended out from 
beneath the pile. These 
fuses, even when made with 
great cure, were very uncer- 
tain things. Frequently 
they burned wlili unex- 
pected rapidity, causing an explosion be- 
fore tile blaster had time to escape. At oili- 
er times they burned so slowly it was 
thought tin? fuse had gone out, and a 



second attempt to light it would be made 
just at the fatal moment. 

Happily these accidents are now of rare 
occurrence, for an electrical 
exploder, which can he car- 
ried in the hand, two long 
wires, and the electric fuse 
have reduced the problem 
to a mathematical certainty, 
The electric fuse Is a car- 
tridge of paper or brass 
iilled with powder into 
which two wires are car- 
ried. the ends being tipped 
with platinum and securely 
separated by a short gap. 
The wires are laid upon the 
ground to whatever dis- 
tance safely d e m a n d s, 
whore, when all Is ready, 
they are fastened, to tile 
two brass binding posts of 
the exploder. There are 
several types of exploders, 
but nearly all operate on 
the same principle. With- 
in tiic exploder In a magneto which gener- 
ates an electric current by the pushing down 
of the handle. At the Instant the handle Is 
lowered the current darts along the wires. 




Setting tHf the Blast 




Details of the Electrical Exploder 
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ami coming to the gap in the fuse jumps 
across producing .1 spark or small arc, which 
ignites the explosive in the fuse, msd this In 
turn fire hi the blast. 

By using a larger number of wires* nil 
connected to the same exploder, a large 
number of blasts can be tired at the same 
instant, or may be minlc* to follow In regu- 
lar succession, Jn this case time fuses for 
•‘delayed action** are employed* the length 
of the fuse determining the interval before 
explosion, The one operation of the ex- 



ploder works them all the time fuse being 
lighted in this event instead of the charge 
direct. 

The expense of an outfit is not great: 
the fuses ranging from two cents to fifteen 
cents each, according to size and strength; 
while the exploders cost from flS for a 
6 -hole exploder up to $50 for a 50-hole in- 
strument. Small exploders are also made 
capable of firing up to four boles: these 
are worked by pulling a string and have 
been found most satisfactory, 



PORTABLE SOUP TUREENS 



Hoi soup venders have taken the place 
of the ice-cream peddlers on the streets of 
London now that cold weather 1ms come. 




A Dish of Soup lor Two Ceuta 



The barrows that served for ice-cream iu 
the summer have been turned into portable 
soup tnreeus. The soup is supplied by an 
association and is sold with bread at a 
penny (2 cents) a head. 



COKE OVEN GAS TO LIGHT 
CHICAGO 

The large portion of Chicago and sub- 
urban towns within a radius of twenty 
miles are to bo lighted with gas from the 
great batteries of coke ovens now being 
built In the southern outskirts of the city. 
These ovens will cover fifty acres, and are 
considered the most extensive in tbe world 
outside of the Coiiuellsville district in 
Pennsylvania, 

For years past thousands of millions of 
feet of gas have been pouting from coke 
ovens wherever operated, wasting an enor- 
mous amount of fuel value, and polluting 
the air, A process for receiving, piping and 
refining these waste gases has been 



devised and is expected to convert a hitherto 
waste of product into a superior article of 
illuminating and healing gas. If the ex- 
perimental plant meets the expectation of 
the engineers, the largest gas plant in the 
world, to cost |3 f OOD,OOOj will !>e erected* 

- 4 ■ » ■ - 

DOUBLE PLATOON SYSTEM IN 
CHICAGO FIRE DE- 
PARTMENT 

The double platoon system is being tried 
with one engine company of the Chicago Fire 
Department ft involve* twice the number 
of firemen at a station, one half of whom 
arc off duty ten hours each day. The crew 
on watch arc not allowed lo go to bed as 
with the single platoon. The men do not 
seem to like the experiment thus far, and 
want lo return to the former system. Due 
of the difficulties is in changing the shift 
during the progress of a fire, 



MOTOR BUS FOR BERLIN 



A system <>r motor omnibuses has been 
put in operation in Berlin, a city where mo- 
tor cars have long been used extensively,, 
These cars are driven by a £4 h. p,* gasoline 
motor, scat 16 passengers inside and 14 on 
top* Illustration by courtesy of the Motor 
. Way. 




Berlin Motor Bus 
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MOST POWERFUL LOCOMOTIVE IN THE WORLD 




r.- rjr-ej Arr,rfr! rah ljVi:m l!f« Ci 



Will a Larger One Ever Be Built? 



Tin* most powerful locomotive, and tlio 
heaviest switch engine in Hie world. was 
recently turned out by the Schenectady 
works of the American Locomotive ( /o,, for 
the the Li ike Shore R, R. I! is wlmt is 
known os a “llmiiif engine, being used to 
licLii I heavy t mins over sum mi is In gravity 
switch yir'ls. This powerful moss weighs 
135 tons, without tender, oh the weight 



testing on the leu drivers* which are 52 in. 
in din meter. The cylinders are 24 hi- with 
25b hi. stroke. Other figures are: Diameter 

of boiler, SO in.: steam pressure. 210 His.; 
55 s*]. ft. gra to area: heating surface* tubes, 
4.422 sq. ft.; lire box* 73 in, wide* 108 in, 
long: length engine and tender, 54% ft,; 
weight nf tender, loaded, 75 tons? tank 
ea purity. 8*000 gal. 



ARMY AUTOMOBILE SEARCHLIGHT 




A traveling electric light plfint is the ma- 
chine illustrated. It was built hi England 
for tiie army service and will be sent to 
Egypt, The ear lias a 20 li, p. mol or, mid 
specially wide wheels with metal sides to 



prevent sand getting between the spokes. 
Tlio Automobile says: “The trailer is fitted 

with el petrie equipment of dynamos and 
searchlight, provision being made so that 
I lie dynamo can be driven from the euv.'* 



m f) 
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HOW DOES A OAS PRODUCER WORK? 



Uy Vv. IE. I'll Li on. Lidri Engineer, Chicago Urancfo Otlo (ias Engine Works, 



Producer gas is a gns made chiefly for 
power ami heating, and lakes the place 
of gasoline. The economy of producer gas 
will l»e better understood by a brief refer- 
ence to the heat unit, commonly expressed 
ns British Thermal Unit, and written R. T* 
V. A heat unit is that amount of fuel that 
is necessary to raise the temperature of one 
pound of water, say at tiO degrees Fahren- 
heit* one degree. Or- 
dinary coal has a 
heating value, rang- 
ing from 10,000 lol4 t - 
OhO heat units per lb. 
The heating value of 
fuel requited to de- 
velop one brake h. p. 
for one hour in a 
steam engine, varies 
from 10.00 it degrees 

tip to, a ml ever, 100,- 
000 degrees, gov- 
erned hv the charac- 
ter of engine, boil- 
ers, etc. The lowest consumption men- 
tioned, is attained In hut few instances, rmd 
then only with triple and quadruple expan- 
sion engines, and boilers perfectly free from 
scale Insula, tubes thoroughly free from soot 
and iJoilere and pipes covered to prevent 
radiation of heat, not a practical every 
day proposition; while the gas engine is 
guaranteed to produce one brake h. p, for 
one hour ou a coil sumption of fuel ranging 
from 9,000 to 12,000 heat units. 

This is the condition to-day, which In the 
minds of leading engineers will in a few 
years eliminate the steam engine as a power 
factor. This condition has been reached in 
parts cf Europe to a very considerable ex- 
tent; for instance Use Ivrtipp Iron Works* 
of Germany, the largest iron works in the 
world, using some 68, 000 h. p. are operated 
almost entirely with gas engines 

Articles of more or less length appearing 
in various periodicals of the day, contain- 
ing statements of the wonderful economy, 
the absence of smoke, danger from tire and 
explosion, etc,, with producer gas engines* 
have aroused an interest in the minds of the 
ordinary reader, especially in the minds of 
those mechanically inclined, as to what Is a 
gas prod peer V 

The ordinary stove of the base burning 



type, is a good illustration nf the gas pro- 
ducer, Start a Are in It. ill! the magazine 
at the top with coni, and after your fire 
gets to burning in good shape, tightly close 
the damper in the pipe, leading from the 
stove to the outer air, and if there are any 
leaky joints in your stove, you will have a 
first -class gas producer Id active operation, 
right in your room. 

However Hid gas producer for furnishing 
gas In your engine is a little more elabor- 
ate. By referring to the accompanying cut, 
it will lie seen that a producer plant has the 
following parts; n producer or generator, 
smoke or vent pipe, evaporator* scrubber 
and gas receiver. The producer Is an ordin- 
ary cylindrical stave, lined with fire brick 
Id which the coal burns. The evaporator, 
containing water* is placed inside of the 
steel shell pf (hi- producer (see cut) in con- 
tact with the fire and generates steam 
which is conducted through a pipe and dis- 
charged beneath the grate* mixing with air 
as it is drawn up into the lire. 

The beat of the fire decomposes this 
steam into Its constituent parts of oxygen 
mid hydrogen. The hydrogen increases the 
heating value of the fuel 30 to 25 heat units 
per foot. The gas made from the con!, has 
a heating value of about 120 heat units per 
foot. Thus it will be seen that the hydro- 
gen raises the heat value in proportion, lie- 
sides being a perfectly clean gas, and mak- 
ing the gus more combustible and quicker 
In its action. 

The second large vessel is what is known 
as the scrubber. This is a boiler iron cyl- 
inder filled with cuke. The gas from the 
producer enters this scrubber at the Imttoiu, 
passing upward to the pipe leading to the 
gas receiver and engine. 

At the top of this scrubber* a water pipe 
enters and water is sprayed on top of the 
coke, and runs down through the coke to 
the trap at the bottom. This accomplishes 
two purposes, namely, cooling the hot gas, 
and washing out the dust* ashes and other 
impurities, which are drawn through the 
producer, by the Ruction of the engine. The 
gas receiver Is simply a small storage tank 
for gas. 

Operation: Storting the producer Is ae- 

eompUfdied in the following way; a lire Is 
kindled on the grate, in just the same 
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m Rimer that you would start a fire in nn or- 
dinary anthracite base burner* The vent in 
the smoke stack f$ opened to the outer air* 
This is the slime as the dam per In the pipe 
of your stove. Your magazine is filled with 
enal f the blower is started, taking from 15 
to 30 minutes the first time that Ihe pro- 
ducer is started, and must be opera ted until 
the test flame will burn with a bright blue 
flame* When this condition is reached, the 
valve or damper ( shown In the cut by a 
cross In the smoke stack) is rlosed, the 
blower is stopped and the valve, shown by 
a cross in the pipe over the gas receiver, 1® 
opened. The engine is then start ed when 



requires only about one pound of hard coal 
per It* p, hour, when the engine is operating 
at full loath the very small saving in the 
cost of soft coal fuel would not pay for the 
extra expense of a soft eoal producer, in- 
stalling and operating the additional puri- 
fiers for engine units of less than &Q0 to 
LOGO Ii* iv 

The utility of the producer gas system 
ranges from units of a few horse power up 
to i lie largest gas engines built, and include 
stationary and marine engines. In fact, 
great success has already been, attained !n 
operating large boat* in tiermnny driven by 
gas engines, using producer pm 




Producer Gra Machine 



the draft for the producer is furnished by 
the suction stroke of the engine* 

When the engine is shut down for the 
night, open the valve or damper in the 
smoke pipe and the natural draft is suffi- 
cient to maintain n lire over night* When 
It Ij? again desired to Sturt the engine, 5 or 
TO minutes blowing sufficient to put the 
engine in condition, and again start the pro- 
ducer, The fuel used is anthracite pea coal, 
charcoal or coke, in this typo of suction 
producer* 

The question will naturally be asked* why 
not use soft coal which is cheaper? This 
can be done, but requires a much more elab- 
orate installation of scrub I iers* purifiers, etc., 
on account of the greater amount of Impuri- 
ties remained In this grade of fuel; besides 
requiring more core and time on the pa it 
of the attendant. As the suction producer 



As an instance of the grout economy Of 
i he system, I might cite a case here in Chi- 
cago which has been in dully successful 
operation for six months past, The power 
was a 30 h* p* gasoline engine running on 
gasoline ml n cost of $4*50 per day for fuel* 
As urn t o power wan needed, it tens decided 
io use a gas engine of GO h. p., and Install 
a producer. The cost for fuel for gas now 
made by the producer from bard coal has 
averaged only 70 cents per day for a 
hour day of ihe GO li. p. engine* 

■ — ■ < ■» — 

The big Hamburg- American liner “Ameri- 
kn M was dry -docked and had two coats of 
composition applied to her bull at South- 
ampton, England, recently in the short space 
id 24 hour.*. C onsidering the area that had 
to be scrubbed and coated this was con- 
sidered n great feat* 
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AN ELECTRICAL DISINFECTOR 



PROPER METHOD OF DESK 
LIGHTING 



Of all tire- varied uses; to which electricity 
li:i s been applied ono of the most unique, as 
also tli'. 1 latest, Is to disinfect bed*, blankets, 
mattresses carpets ami other similar arti- 
cles, '.rise disinfector is a large metal ehaui- 
I >rr ii ft, wide. & ft, Iona: and 7 ft. high* 
which when closed is practically airtight* 
A steel enge, in five sections, Is made to ro- 
tate by means of an electric motor, In each 
corner of the chamber extending its entire 




Destroys All Disease Qerms 



length, and through the center are rows of 
electric lights of intense power. As the cage 
revolves its contents are treated to sl light 
bath, and invited to a temperature of 300 
deg* The impure air is drawn out at one 
end and fresh air admitted under control at 
the other. The Electrical Review, London, 
says: 

The electric disinfector is claimed to eon 
stituto one of the greatest advances in sani- 
tary science and hygiene. The process has 
the effect of destroying completely* without 
use of steam or chemicals, the germs of dis- 
ease, and thoroughly cleaning the articles 
which, under the process, are submitted to 
the simultaneous fiction of light and heat 
rays. 



The proper method of desk lighting* ac- 
cording to J, R. Ira va th, an illuminating en- 
gineer, is as shown" in the illustration, JJe 
says: 

■‘Badly arranged desk lighting is responsi- 
ble for much trouble with eye-sight The 
best method of desk lighting is to place the 
light high at the left-hand side of the desk. 
Ry equipping a lamp with a good reflector 
and pointing it at an angle of about 45 deg. 
to the right, a strong, fairly even fllumlun- 
tiOTi over Lbc whole desk surface is obtained, 
mid the glare of the regular reflect or from 
the paper passes off in a direction to cause 
no annoyance. 

"With a reflector, having a smooth white 
or polished reflecting surface, such as the 
ordinary green opal desk shade* polished 
aluminum or white enameled shades, lamps 
with bulbs frosted by the etching process 
should always be used to avoid the streaks 
which are always present in the light i’rum 




Properly Lighted 

clear bulb lamps with these shades. These 
streaks are largely dim touted by frosted 
a hi milium, prismatic glass, fluted opal* or 
properly corrugated mirror type of reflec- 
tors.*' 

« • » -- 

Shop Notes for 1906, 228 pages, 667 
articles and over 500 illustrations, will 
be ready for delivery December 5. It 
reprints all the matter which appeared 
in Shop Notes Department of this mag- 
azine during 1 905* “A gold mine of 
information*' Price 50 cts*, postpaid* 
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hard to yield up its trust in the noble battle- 
ship; on the other hand, there is a voire 
rising from n mil I Ion throats proclaiming 
her obsolete, mid demanding that progress 
conic to its own in the shape of torpedo 
boats. 

Probably the best argument that has been 
ad v mired for the torpedo hoot is one given 
by Hudson Maxing who declares that 50 tor- 
prdo boats ran be built at the cost of one 
battleship, and all Hummed with fewer 
men than one battleship would require, and 
therefore, if 50 torpedo boats were lost in 
destroying ntu* battleship* the loss to both 
sides would be equal, hi actual warfare. 



range of her prey without being discovered. 
The little craft has two terrible hi dm vers 
which threaten tier constantly: The power- 

ful searchlights of the foe and the glow 
from her own funnels venting the smoke 
from her big engines, but if she succeeds 
in getting within 2 t 000 yards of the enemy 
without being detected and drawing a terri- 
ble rniii uf shell, the doom of the battleship 
Is sea I iil— one effective torpedo is sufficient 
to sink her; and the wonderful automatic 
action of the torpedo is certain to be effect- 
ive on impact within its range. Nearly 
every one knows the const ruction of the 
Whitehead torpedo. Its charge of gun-cotton 



Bridge of U, S. Torpedo Craft 



Cnprnsht, ftftl'Eub f ■■(***- 



THE BATTLESHIP vs. 

THE TORPEDO BOAT 



Shall the nation build battleships or tor- 
pedo boats to protect herself In the future? 
This is the leading problem in the minds 
of the greatest naval engineers of the 
world to-day. and while carefully worked 
out theories and cl rc pin scribed experiments 
will determine the question for each navy* 
the denioiislrntlun of superiority remains 
with the future. The past, including the 
.Tapamesedhissinn war. lias contributed little 
towards solving it. Hoop-seated prejudice, 
priding itself, since naval warfare began in 
spectacular armadas In battle array, finds It 



however, not more than an average of ten 
torpedo boats would he destroyed to a bat- 
tleship, it is estimated. 

The torpedo boat carries no armament for 
her protection. What avail would it ive tie- 
fore the steel-clad, fire- be I eh lug monster she 
goes forth to destroy. She is a frail little 
steel crafl, crowded with big engines that 
cause her to quiver like a hunted deer and 
send her skimming over the waters at the 
rate of 35 miles an hour. Under cover of 
darkness or fog she goes forth and success 
or failure depends upon getting within tiring 




1214 



POPULAR MFC U AH' I C B 




Torpedo-Boat Destroy tr 1 1 Whiting/* Traveling at Over 3S Miles an Hour, and Just About to Discharge 

Tltr Bow Torpedo at a Equating Target 



at the he:ul t its flask of highly com- 
pressed air funds] kin.tr power to its engines 
and motors* its balance-chamber with 
the wonderful iticcbtintan keeping it just 
at the desired degree of submergence,. oper- 
ated by the press lire of the water through 
which the torpedo speeds, its machinery of 
locomotion in the compartment at the 
stern it* spinning propellers and the gyro 
scope which keep* it true to its course, 
A single torpedo costs from $1,500 to 



$3,000 and those used b.V the United States 
are in two lengths— 1 2 and IT ft. They are 
porpoise-shaped ami their greatest diameter 
never exceeds 15 hi. A torpedo weighs 
one-half ton. Torpedoes are sent out from 
tint* manufacturer in Jive sections, each sec- 
tion containing upwards of 2,000 separate 
pieces, such Is the secrecy observed. The 
torpedo is aimed by moans of an mitomatlc 
* 'director" which acts according to the speed 
of the torpedo boat and of the target. The 




CWpjrlsiii'. WuMvn Fnifll 



Alter Cunning-Tower and Own Platform on a LI. S. Torpedo Boat 
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Remarkable Photograph of Torpedo in Flight 



speed of vessel* varies however, and here 
enters the element of uncertainty. Cordite 
or gunpowder is used to lire the torpedo 
from its lube. 

A torpedo- boat costs from $50.Q0o to $250,- 
€00, while our finest battleships wist up- 
wards of $7,500,000 and the tendency is to 
Increase the size and, consequently, the cost 
of the latter. The battleship lists' no safe- 
guard against the torpedo which can tear a 
hole through the heaviest steel platings If the 
battleship could tie rendered torpedo-proof, 
then her supremacy would I ic- established. 
Experiments in this line have been made. 



The fated "Petmpiivlovsk'* had numerous cel- 
lular coni part incuts* const i acted to this in- 
tent* but when a torpedo tore a big hole hi 
(he hull Use emu pare incuts on that side tilled 
with water, (fiber methods have been tested 
without success and one great obstacle is 
that no tuition is willing to sacrifice an ex- 
pensive battleship to such tests. Thus the 
relist met ion ef tlie new battleships proceeds 
with an equipment of submerged torpedo 
tubes ami the question remains unsettled. 
England, however* long-headed in affairs of 
this nature., is adding swarms of torpedo 
boats to her powerful array of battleships. 




rApjVlEl- t, Vi'hIJan FjLW.'irt!. 



Turptdo Jiifid Firing Tube on a U. S, Torpedo Vtsstl 
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MOTOR CAR SAFEST VEMICLE IN 
LONDON 



The ope rut Lon of motor cars in London 
is found to cause fewer accidents than any 
of the several kinds of vehicles which use 
tlie streets of the great metropolis. There 
are, of course, a smaller number of motor 
ears than cabs, for instance, nevertheless 
the comparison is interesting. During the 
past year vans caused injuries in 2,157 cases 
while motor cars are at the bottom of the 
list with only 142 to their account. The 
comparison is graphically set forth in the 
illustration. 

4 * » — — — 

TELEPHONES IN THE MAINE 
FORESTS 

The dense Maine forests in the vicinity nf 
Moosehead lake, primeval in character* with 
trees of giant growth and for vast stretches 
showing no trace of man, are threaded v- It It 
telephone wires and the thousands of mes- 
sages: that hum their way through the for- 
ests daily is sufficient testimony that the 
huntsman., the logger and the fire warden 
would now find these Instrument? Indispens- 
able to their lives there. 

The huge trees form living telephone 
poles, and the porcelain insulators are 
P laeed on them hut a little above man's 
mirli* while despite the difficulties and the 
wild surround lugs, the linemen make quick 
progress, stringing miles of wires in a week. 
The telephone is particularly useful along 
the west branch of the Penobscot river to 
I he men driving logs, The river has a se- 
ries of dams used both to hold the water in 
time of drought and to control the flood and 
a targe crew of men is kept at these dams 
At nil times. In driving logs down the 
river frequently they jam or pile up in pass- 
ing over rough places in the stream, The 
man at the phone is watching alertly, and 
when the jam is a big one lie telephones the 
crew at the dam above to close the gate 
and stop other logs from coming dawn 
stream until the Jam is broken up T Dyna- 
mite is used to break up the jams, and 
when this is accomplished the telephone 
man tells the dam crew to open the dam 
again, 

before the installation of the telephone 
lines moil wore stationed along the stream 
at frequent intervals and shouted messages 
down the line. Fire wardens, also, find tile 
telephone of great advantage. Powerful 
field glasses and range finders are used to 
locate the tires. 
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A PORTABLE TUNNEL 



Built in Sections, Which Are Launched on the Seine Like Ships, Then Floated to 

Position and Sunk 



French engineers Eire ni present engaged 
in building on dry kind a lmge double tun- 
nel to cross under the Seine and accommo- 
date the trains of line 
No. 4 of the Metro- 
politan undergr o u n d 
railway of Pa ns, do 
scribed in the July 
P o p 11 1 a r Mechanics. 

This most notable de- 
parture In tunnel 
const ruction since the 
bore under the Har- 
lem river in New York 
was made is rapidly 
a p pro: i cli I n g sm 'cess * 

ful complellon. The 
novel method of pro- 
cedure was necessitated 
from the fact that the caissons which are 
to constitute the tunnel must not extend 
above the level of the river bed. in order 
not to Impede navigation, and to build them 
in. the position they were to occupy, at that 
depth, the work would have had to have 
been earned on from a platform built in 
the water, or else in a water-tight Compart- 
ment with exceedingly strong walls. E lds 
was not practical, nod so, through ex- 
pediency, the tunnel was built on the banks 
of the Seine, a shallow harbor in Paris with 
a slight declivity suitable for launching be- 
ing the spot selected for the special plant 
which stands beside a temporary pier. 



The lirst of the caissons lias been built 
and sunk. It is 115 ft. long, 29% ft, high 
and 30 ft. wide; in the words of La Nature, 

*‘An immense metal 
box with a curved 
top." I'util ready to 
launch the caisson re- 
mained open, then 
the ends were sealed, 
temporarily, rind it was 
run out from the 
slip in which it had 
been built, on rails 
extending for a dis- 
tance under the water 
and supported by 
trestle work. In order 
to make the distance 
the caisson m u b t 
travel on vails us short as possible, the level 
of the Seine was raised 1.3 ft on the day 
of the launching by ei series of parallel 
dams down stream. The caisson, weighing 
approximately 280 ions, was controlled by 
powerful tackle as it moved along the 
greased slides, The descent Into the writer 
was gradual and without a jar until finally 
Hie huge steel structure floated lightly as 
a been. It was then towed to the other 
side of the Seine and moored until the fol- 
lowing day. 

In moving the caisson to the place where 
It was to be sunk, great caution was re- 
quired to keep its rnp from striking against 







Caisson in the Slip 




First Section nf the Tunnel Launched nn the Seine 
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the arches of bridges. Also tt was neces- 
sary to diminish tin 1 amount of air in It 
by fort-1 in water to act as ballast* and 
yet tile amount of water must lie carefully 
gauged* as the Seine is only al unit 10^A ft* 
deep at that point. 

Arrived at its destination the caisson was 
moored along a palisade of piling placed 
obliquely to the course of the Seine and 
other piles were driven to form a palisade 
on the opposite side. Then the caisson was 
caused to descend and sunk Into an excava- 
tion previously made. Later it will lu> 
lodged securely in place* 

All the other caissons required to make 
the tunnel will be handled in this way and 
sunk end to end, then the temporary wall 
at the extremity of each win be removed 
and the remarkable portable bore will be 
complete. 

«■ t — 

ARTIFICIAL TRAILS FOR TRAIN- 
ING HOUNDS 




In England, where hunting is a popular 
sport, artificial trail* are laid to train the 
pack to follow the scent. In laying the trail 
a unique contrivance is used. It consists of 
a wheel, on tlic vim of which are four buck's 
feet, and having a envinus canister, tilled 

with the buck's sweat, 
m the axle. As the 
wheel revolves the 
buck's fi-ri m:i k*- I racks 
on (in* cnuuvl : i Till 1 he 
sweat pccolafes from 



Laying the Trail 

the canister, setting up an artificial scout 
which the hounds follow readily. The illus- 
tration is by courtesy of the Illustrated 
Loudon .News, 

■* » * 



AN EASY METHOD OF DRAWING 



A system of drawing which greatly assists 
and facilitates the work is fully described in 
an extremely Interesting article in Wood 
Craft. The method involves the use of 
specially ruled paper, the lines, however, 
are not strong as shown in the ruts where 




Htiw « Wrench is Dr^wn 

they appear heavy in order to be more 
easily understood. W hen the sheets arc used 
for blue printing, the ruling scarcely shows. 
An examination of the i I lustrations will ex- 
plain the plan. The prepared paper, which 
can be purchased ready for use, is ruled in 




Oflsy to [)f*w 



A gas meter which was Installed in Lon- 
don In 1859 Es stilt in use, It ought to be an 
exemplary meter for it Is In a church. 



(he three isometric directions, instead of 
being ruled In squares like the regular cross 
section papev 
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WATER SUPPLY FOR COUNTRY 
BUILDINGS 



A gas engine expert of national reputation 
remarked to the editor of this magazine re- 
cently Hint in i\ few years the windmill now 
found on almost every farm would disap- 
pear. lie stated tliat the gas engine, which 
eon be depended on to pump water arid do 
other work, at tin* precise moment when tilts 
service is wanted would eventually replace 
the windmill* 

In this connection, another evolution is 
worthy of note, and that is the reservoir 
for containing the water. Steel tanks placed 
in basements or underground are rapidly 
taking the plate of the wooden tower-tanks* 
The reasons for this are concisely stated 
by Wm. Paul Gerhard* a recognized author- 
ity on country water supply, lie says: 

Exposed towers must suffer the deteriorat- 
ing effects of the weather, and they also 
must l>e able to withstand heavy wind pres- 
sures* Wooden tanks when left standing 
empty and exposed to the sun become 
leaky; those intended for whiter service 
should always bo frost- proof in the best 
manner. Outside tanks are made of wrought 
iron or steel with riveted joints, mid such 
tanks are nearly always round in section* 
'They cost from 50 to 100 per cent more than 
wooden tanks wit! unit having superior ad- 
vantages to offset tile larger cost The ren- 
sons why wooden tanks are more often used 
than steel tanks are that the laiier are more 
difficult to erect, they give trouble by rea- 
son of sweating, and they rust soon if the 
outside paint !s not constantly renewed, The 
objection to inside tanks is that their size 
must necessarily he limited; hence they pro- 
vide an insufficient storage of water* 

Pressure Tanks.— This system has many 
sanitary and constructive advantages, pro- 
vides far an excellent ftre protection, and. 
does away with the use of fire engines. The 
wafer stored in the underground tanks is 
kept cool* remains pure* and cannot become 
contaminated as In the open tanks. More- 
over, in the ease of the underground source 
of supply, there is HO exposure of the wafer 
to the sun's rays* hence there will he no 
annoying growth of algae. There Is also 
no trouble from freezing of the water in the 
reservoir. In all eases where objection is 
raised to the appearance of an elevated 
tsmk. or to the heavy additional expense re- 
quired to make it look wolf, this system is 
well adapted and worth Investigation on tin- 
part of property owners. 



FLASHING LIGHTS ON TROLLEY 
WIRES 



The sight of a trolley ear at ntglit causing 
blinding flashes of white and blue lights 
along the trolley wire is one familiar to all 
our readers. These flashes occur at quite 
regular Intervals and at the point where the 
wire is suspended. At those points, the wire 
is held by what is called a trolley ear, which 
partially encloses the wire. The wire is 
either damped tightly or soldered lu the ear 
to hold it in place. 

When the groove of the trolley wheel be- 
comes unevenly worn the wheel does not 
make a smooth even contact when passing 
under the ears, and the space between allows 
the current to jump across the small gap and 
in doing so becomes visible, forming an arc 
which appears as a flash because of so short 
duration. This explains why one car will 




Trolley Wheel Contacts 



flash the entire length of the line and the 
one following will emit no flash. The same 
result is also produced when a trolley ear 
becomes worn or bent so it does not evenly 
tit the groove, hut the worn trolley wheel Is 
the usual cause of the electrical display. 
Figs. 1 and 2 show a trolley wire fitting 
evenly into the groove of :t trolley wheel. 
Figs, 3 and 4 show the uneven connection 
at trolley oars, due to the groove being worn. 

An English lineman* II, Dudgeon* who has 
made a study of overhead construction says 
in the London Electrical Review: 

‘"I found Unit the ears seemed to wear !r* 
respective of the way they were suspended 
—either rigid, span or pull-off but that the 
wear varied according to the gradient of the 
road, the number of curs using It* and the 
type of ear. On a level road, both ears on 
the same span wear alike, but on a hill those 
on the up line wear worst* and the steeper 
the hill* the more wear on the ears." 
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NOTABLE CONCRETE CONSTRUCTION AT DE= 




The 1 wo views sire of the same building 
showing the rapid in-duress made in less than 
two weeks. Tins s| ructure is u thru 1 story 
inamirucdmftitf building 103 ft. by 310 ft., 
I milt or rolu forced concrete ami tile— si emp 
struct Ion at om e fireproof and dural de, lust 
how long buildings of this type will endure 
is not. of course, yet known, but concrete 
engineers claim fur them a century or more 
unless torn down, The fun mini tons su e con- 
crete, as also the basement floor and the sup- 
porting pillars and cross beams ure of rein- 
forced concrete. The partitions and roof are 
of tile, A sin™] I of 1 1 rick will he used for the 
exterior wall surface. 

Work was coin me need September 11, and 
the building was practically completed No- 
vember T 5.— Contributed by F. S. Cummings, 
Detroit. 



Has plants are lietng constructed in nil 
parts of hiprm. 



As the Work Appeared on October 12, 
PANAMA CANAL CONSTRUCTION 

Hy John Jlamui [„ 



before \ left Panama for the ITiMed States 
[ noticed in the Panama Star & Herald, 13th 
August, another canal plan hy Major Cassius 
E. Oillett proposing a 300-ft, level i-aiml, cost- 
ing probably $100,000,000, Much valuable 
time may lie spent in considering the various 
propositions, but in the end the decision will 
be to build ft sea level cm ml for the reason 
that it is the best mid the cheapest in the 
Ions run, and should be 250 ft, wide to ac- 
commodate vessels of the near future. 

It can be carried out in about seven years 
by u siiiy; proper machinery and working 8- 
mite sections. or less, iucordins: to hills or 
rock to contend with. House the men and 
feed them, right at tin* point of worh + with 
good substantial fond at a fair price. Have 
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TROIT SHOWING PROGRESS MADE IN TEN DAYS 




and as It Was on October 23 



three gangs of men on each section working 
eigbt-hom 1 shifts night and clay. 

Dam the (.'! ingress river and use the water 
to run turbine* generating electricity to light 
the canal from one end to the other, also 
for operating power plants, etc. This dam 
can he arranged to allow an overflow of 
about one cj Barter mom water than its nat- 
ural flow in times of flood. Electric lights 
and power would also be useful after com- 
pletion of i anal— ami all this at compara- 
tively little expense. Ai\ electric railway 
parallel with canal would be valuable. 

The entrance to the canal at each end 
should be 3 j 0 ft wide, tirade both sides 
of canal to an agreed level, then fill up all 
the hack low-lying swamp land. etc,, by 
using suction dredge pumps capable of Hand- 
Hug 6,000 cubic yards of material per hour 
each. Have two In the canal at each end 
1o follow up other excavator* and grading 
canal to its proper depth as they go. After 



all the low and swamp lands are filled up, 
then have ready for use large, fast stcaru 
barges, that can be built to haul the dredg- 
ing out to deep sea; these barges can 
be better handled than ordinary barges with 
steam tugs to haul them out and back ; 
in fact, if properly built would do 
the work much quicker and after com- 
pletion of canal could be easily altered 
for freight barges and I think would readily 
sell. By this method the canal could be 
finished and opened up for commerce by 
December, 1912, for we have the iuen p we 
have the will, and we have the money. 

The tide level locks should be double or 
twin locks to accommodate vessels both 
ways, up arid down, and should he 1,100 ft, 
long by 125 ft, wide, each, to accommodate 
vessels of the near future 1,000 ft. by 10 0 ft. 
beam. This class of vessel will make ocean 
passenger travel a luxury, and will be of 
advantage in handling freight. 
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ASCEND ALPS IN ELEVATOR 




Persons not hardy enough In risk the rig- 
ors of Alpine climbing arc now enabled to 
mount to the summit of the llainmet- 
Sob wand mountain, 3.600 ft. above sen 

level, 1 means of 
the longest lift In 
the world, an ele- 
vator 600 ft, high. 

The elevator is 
located not far 
from Lucerne, und 
the tourist who 
wishes to ascend 
follows a pictur- 
esque road cut out 
of the ftide of the 
mountain and over- 
hanging the lakes. 
In thirty minuted 
he arrives at a 
grotto in which the 
elevator shaft is 
hidden. The eleva- 
tor is operated by 
electricity* T h e 
rape is 12 feet 
square and only 
seven passenger* 
arc carried each 
trip* For the first 
213 ft. of the as- 
cent the cage shoot* 
up through a well 
of masonry, then 
suddenly emerges into the glare of day. 
still rising in lls slender shaft of steel lat- 
tice work, through a distance of 3S7 ft. 
The ascent is made in three minutes. At 
the top the passengers land on an open 
gallery leading to the summit of tin* moun- 
tain., where the view is glorious. 

Two strong steel cables are used to lift 
the cage, and In case the electric power is 
Interrupted it can he lowered by hand from 
within to the starling point. A steel lad- 
der runs up the full height of the shaft. 



O-i 



Alpine Lift 



PROTECTED TIRES AND WOOD 
WHEELS FOR MOTOR CARS 



The enormous production of motor cars of 
nil kinds, here and abroad, is making such 
a demand for rubber used in the tires, that 
some method of sub- 
stitution or protection 
of the rubber tires is 
becoming an absolute 
necessity, Already man- 
ufacturers are using 
less and less pure rub- 
ber, because purchasers 
are unwilling to pay a 
price for tiros which 
ft genuine rubber lire 
must bring. And the 
application nf power to large passenger and 




freight vehicles necessitate* rubber tires of 
such large proportions as were undreamed 
of a few years ago. In all the arts requir- 
ing rubber there Is a constantly increasing 
demand, which is causing a steady increase 
in the price of raw rubber. 

Among the most recent ideas In tires the 
Motor Age cites a French Invention by 
Hera ult which consists of a metal tread per- 
manently united with the tire casing; out- 
side the rubber tire Is a heavy leather strip 

to which arc fastened 
metal blocks, alternat- 
ing square and oblong 
In shape, which arc riv- 
eted through the tire 
casing. It in hoped the 
plan will prove success- 
ful. 

Fnr heavy vehicles an 
American company 1ft 
making a wheel with 
the rim built up from 
sections of wood blocks 
which have been chemically treated. Any 
segment can easily be removed and re- 
placed and the wheel eoftta less than one 
rubber- tired wheel, and is expected to last 
three times long. 




IN THE JANUARY ISSUE WILL BEGIN 

a series of articles on the qualifications necessary 
for a young man to succeed in the leading industrial 
occupations: Also, the inducements which such occu- 

pations offer. These articles have been written by the 
editors of the leading trade and technical journals 
representing the subject discussed. 
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POPULAR CHEMISTRY 

By Max D+ Slimmer, H, A. * Ph, IX 



This department will appear regularly in thd future and will contain talks on chemical subjects 
o1 general Interest written an unscientific Language "‘so that you can uiitfetsUitd it.” It is hoped that 
the readers of Popular Mechanics will uslst us in making this section of the magazine us helpful ns 
Possible and with this enilln view £tigge£tiun» Aft to articles of interest nr inquiries nn chemical sub- 
fee id will al wo) a he appreciated- In this connection its editor wil I bv pleased to answer f ot our read* 
era all question* that may be addressed to him , only stipulating that the answer must not require the 
expenditure on his part of any expense for analytical work or extended research Address all inquire 
ie& with self^addresiitif and stamped envelope to Dr. flax [>* Slimmer, ,157 Dearborn Street, Chicago, 



BOILER ROOM CHEMISTRY. 

An understanding of simple chemistry 
can probably best be brought lo retufcra of 
“Popular Media i lies 1 ' by selecting some sub- 
ject of general interest to servo us an JIJIiih- 
trillion of the various facts that will be 
treated in these talks. Probably, a study 
of economy in industrial operations, from 
the standpoint of the power plant, more 
nearly meets those requirements than any 
other subject one might select in addi- 
tion to being suitable for explaining many 
simple chemical phenomena, it is? of vital 
interest to every one connected with any 
manufacturing enterprise, whether he bo 
employer or employee. AVI ion we stop to 
consider that a saving of $5,00 a week ran 
easily be effected, even En a small power 
plant, by the proper observance of flic facts 
that will be set forth in these articles, and 
that this represents $250.00 per annum, or 
the gross earnings on an investment of. 
$2,500.00, one can realize Use importance of 
1 lit? subject of boiler room economy, No 
other Item about the average industrial plant 
offei's greater opportunities for saving, or 
yields more gratifying results. 

The subject naturally divides itself Into 
three parts* First, we must consider com- 
bust ion, fuel and the conditions under which 
it should be used; secondly, the water sup- 
ply, boiler compounds and methods of water 
treatment; and thirdly, a consideration of 
lubricating oils, A con sd deration of sources 
of power, other than steam. will not fall 
Into the scope of these articles, ns the 
chemistry Involved is, for the most part, not 
such as can be untecbnlcally made clear, 

cuwbvstjox* 

The word combustion is, of course, fa mil- 
iar to every one, nnd we all know that, 
when a substance hums, sis we ordinarily 
say, it gives off heat and light Now, what 
really takes place when a substance burns? 
What do we mean when we say that we 
kindle a fire? If we take a candle* and 



light it, wo notice that it grows shorter. 
We Hsif it burns up. Now, take the burn- 
ing caudle, and place it under water* The 
flame goes out. Evidently, more than light- 
ing is necessary to make a candle burn. 
Next, place the caudle on a small wooden 
float on the surface of a bowl of water, and, 
after lighting It, cover it with a fruit jar, so 
that the salt's of the jar are under the sur- 
face of the water. What happens? The 
candle becomes extinguished, in the same 
way, a caudle set ou the table, and covered 
with a tight fitting jar, goes out in a short 
time. The larger the jar, the longer the 
candle bums. In a won!, the candle de- 
pends on something in the air for its ability 
to liuni, and, in burning, this substance in 
used up* 

Phosphorus is a substance which burns 
very much more easily (hail a candle, in 
fact, in order to keep it from burning spot: 
tanftoiifdy, it is necessary to keep it tinder 
water constantly. Let us then take a small 
piece of phosphorus, about as large as a 
pen and place it on a large cork. Place this 
cork an the surf sice of it dlsli of water, tak- 
ing the great esi passible cam to prevent 
thi' phosphorus coming lu contact with our 
hands. The next step in the operation is to 
light the sub stance quickly a ml, with the 
greatest possible speed, cover the dish with 
a fruit jar, The phosphorus burns with a 
bright flame mid the jnr becomes filled with 
\vlii(<’ fames. After the vessel ha# cooled, 
we notice that the volume of gas within it 
has decreased and. if the operation hits! been 
carried out carefully, we will find that about 
ono- fifth of the air has been used up. That 
part of the air which has been consumed la 
oxygen* The process which substances un- 
dergo, when they combine with the oxygen 
of the air, is called oxidation. 

Oxidation i*, perhaps, the most obvious, 
and commonest, chemical phenomenon. Tim 
process is taking piece about us constantly. 
In many eases, such, for instance, as the 
rusting of Iron, which Is a true oxidation 
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process It tokos place at ordinary tempera- 
lures. Again. higher ten ipern turns are nec- 
essary, before some substances will com- 
bine with oxygen* This change is often ac- 
companied by the evolution of Urge tina ai- 
titles of beat. Every reaction which takes 
place rapidly, If it be accompanied by so 
great an evolution of heat as to produce in- 
candescence, is termed com bust Ion, In or- 
der to bring about tbe cumins st ion of the 
subs t a nee to be burned, it is often neces- 
sary In raise its temperature considerably. 
This accomplished, further heating, from 
without* is not required. 

The temperature at which combustion 
takes place sh known as the kindling point, 
and it varies for various substances. For 
example, phosphorus ignites at very low 
temperatures, Upon this property its use 
for match heads depends. Matches arc 
made by dipping wood first in pho n burns, 
and then in sulphur. The kindling points 
of the three substances, arc, taking the 
lowest first, phosphorus, sulphur, mid wood. 
The phosphorus ignites, and the I seat evolved 
raises the sulphur to its kindling point. 
In turn, the sulphur ignites the wood, and 
this, otic* 1 ' raised o> its kindling point, bums 
steadily. 

When phosphorus wu« burned In air. It 
underwent combustion, and consumed all 
the available oxygen* and the residue no 
longer supported combustion; that is, the 
phosphorus ceased to burn. On the other 
hand, when the candle burned, it behaved 
quite differently. The volume of air, in 
which the candle burned, was not appreci- 
ably diminished, although it had lost Its 
power to support combustion. How can we 
explain tills? variance? bet us take si glass 
Of water, and add a small piece of fresh 
lime. The lime crumbles?, ami the water be* 
cornea milky, and perhaps warm. If we 
let the glass stand quietly for some time 
the solution will become clear, and all the 
lime will settle to the bottom. Should we 
taste some of this "lime water/' we should 
And that it tastes soapy* This alone shews 
us that this can not be simply water. To 
furl her convince ourselves of this fact, how- 
ever, let us evaporate some of It. Upon 
evaporation, we And a slight solid residue. 
The water has dissolved some of the lime. 
For the present, we shall say no more about 
the subject of solution, but we shall treat 
of if fully, when we discuss 1 the question of 
tvs t er si.i [ pi y for boil era. 

Let us now pour some of the lime water 
Into a fruit jar and shake. Next, place a 
burning candle Into a second fruit Jar, put 

9 - 



on the cover* and wait until the candle goes 
out. Now remove the candle, and pour some 
lime water into the jar* and shake, Tlie 
it me water becomes turbid. As we found 
above* when we shook lime water and pure 
air together, no turbidity was noticed. It 
is obvious, then, that the cloudiness which 
we now observe, is due to the fact that, the 
candle, when it burned* changed the char- 
actor of the air* it contains Home new sub- 
stance, We ascertained this fact by the use 
of lime water, Any substance which makes 
known to up* ibe presence of another sub- 
stance, we cull a reagent. Lime water, 
therefore, is a reagent for the substance 
that Is formed when u caudle burns* 

Now let uu rake another portion of the 
tune water, aiul blow Into it. We notice 
that the lime water again becomes turbid. 
Evidently, our breath contains the same 
substance that Is produced when the candle 
bur us. In other words our bodies must be 
burning, just as the candle burns, and the 
force exerted when wo lift something* or 
walk, or do any other work, fs in some way 
similar to the energy stored 3]] the boiler. 
This substance which gives the reaction with 
lime water is known as carbon dioxide or 
carbonic acid gap. It is formed whenever 

carbon or carbon compounds burn. 

When a candle burns carbon dioxide is 
net the only substance formed. IT we were 
to bold ;i cold glass over the name we should 
notice that the com surface noon becomes 
covered with » dew and on careful examina- 
tion wo should And this to consist of pure 
water* Water is a compound of oxygen and 
hydrogen just as carbonic acid gas is a com- 
pound of oxygen and carbon* Such com- 
pounds' of oxygen with other substances are 
known as oxides and are formed whenever 
any material burnt*. Up to this point wo 
have become familiar with one gaseous 
oxide and a liquid. There are, however, 
many substances which give solid oxides on 
burning. Such substances do not lose 
weight on burning as docs I he candle or a 
piece of coal. A common example of a ma- 
terial which grows heavier mi burning is 
ordinary Iron. When iron burns it fornw 
rust. Ordinarily iron docs not com hi tie with 
oxygen rapidly enough to produce incan- 
descence. If, however* a piece of iron wire 
is ignited in a vessel containing pure oxy- 
gen It will burn with a bright white light 
and the iron oxide formed will be found 
to weigh almost one half as much again 
as the Iron originally taken for the experi- 
ment* 

(To tie continued,) 
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BIG ORDERS FOR RAILROAD 
EQUIPMENT 



The present year promise* lo break All 
records In the roust ruction of in Urn, id oi niip- 
incnt. The Railway Age compiles the fol- 
lowing comparison of 41 weeks of 1905 with 
1903, wli irli was a record-breaker, 

41 Weeks 
1902. 1905, 

Freight ems .195.245 196*672 

Passenger ears ,1*459 2,297 

Lomtnoti ves . .. ...... 4,665 4.131 

It will 3 to noted fmm the above table that 
orders for fie Adit cars for the lirst 41 works 
of the i nr rent year are In excess of any 
previous year, while the contracts for p:W 
sender ears and loeomolhe-s If roniEnucd at 
their present rate, wilt also exceed any pre- 
vious record, 

+*+ — 

A MOTOR SALVAGE CAR 

»xi in important e to the fke-fightlrtg np- 
pa ra Ins in the preservation of property in 
our ri ties comes the salvage ear. Every 
moment from the tiino the alarm is received 
until the salvage crew has saved all it can 
from the flames is of utmost importance. 
With tins ii: mind, the more progressive 
cities have adopted the use of motor salvage 
cars, which enable the crew to arrive nt the 
scene <if the lire In the least time possible. 
Cincinnati, Ohio. 3s one of Hie cities thus 
equipped for effective service. Iter salvage 
car consists of a touring ear chassis rigged 
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Cincimidti's Motor Salvage Car 

with a specially designed body, equipped 
with nil the necessary apparatus and carry- 
ing a large crew. 



NEW PROCESS FOR COOLING CARS 



A new process for icing fruit cars is 
hieing trier! in i nEiforuin. Uno icing is ex- 
peeled in last during I lie entire trip. The 




Porting C^ld Air into a Fruit Car 

secret lies in ex ha listing all the warm air 
from the our and at (he same time forcing 
a blast through the ice, with the result 
that In six hours all of Ihe atr In the car 
is reduced to freezing and the fruit thor- 
oughly chilled.— Contributed by A. C, Wkee 
leek, Sacramento, (ah 

+++ 

TAX ON INDUSTRIAL ALCOHOL 
SHOULD BE REDUCED 



Industrial alcohol, which is made from a 
vnriely of products such as potatoes, beets, 
mm, etc., lias already demonstrated Us fit- 
ness as a fuel power for motors, launches* 
auto mobiles and many other purposes, ft 
seems to lie the one aval hi hie fuel capable 
of competing with gasoline, the price of 
which is constantly advancing. European 
countries have red ure il or removed the tax 
on Industrial alcohol; here the tax Is 2.000 
per cent of the cost of making. This tax 
should be cither entirely removed, or, if nec- 
essary. to be taxed in order to control the 
nmniifaf-ttire, then let tin- tax be n nominal 
one and not prohibitive as at present* 

ii» 

It unit linseed nil is that which has been 
boiled three times. It is darker than other 
oils and will net spread out on paper, and 
for this reason Is used by lit ho printers. 
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NOVEL FRENCH LOCOMOTIVE 

Which May Revolutionize Present Designs— In 
Reality A Double Header With Only One 
Bniler and Crew, and No Tender 



Iii order to si void the use of two locoino- 
lives, or the cutting Id two of heavy trains 
on cert;] in divisions of the Xonl Railway of 
Fra lice, the chief mechanical engineer, Mans, 
i lu Bosquet, inis {las tailed and built two ma- 
chines which ore the wonder of European 
railroad men. 

The new type is in reality n double header, 
wlili only one hoiier. one view of two men, 
iind no tender There are two sets of siX’ 
coupled drivers with two pair of carrying 
wheels between. Drivers are 57 V-i hi- diam- 
eter; currying wheels 3 3 3 d im diameter. The 
locomotive is four cylinder compound; the 
J mir cylinders with diameter of 15"i in, and 
-a 26-li in, stroke, are high pressure. The low 

* pressure cylinders which actuate the for- 

- 1 ward set of drivers arc 24 : h in, diameter 

.£ with 26 ; ' 3 in, stroke. Jti starting or on 

* grades both si ts of cylinders can be worked 

* high pressure, To in crease the weight on 
j the drivers four side tanks for water are 
% built. 

,£? , The steam passes from the boiler to a 

* rotatable ioinl at the rear of the firebox— 

JLb 

k ! below the tire door and above the pivot of 
S the rear set of wheels, From this rotary 
^ Joint a scpnTatc steam pipe supplies steam 
1 Mo each of tiic high-pressure cylinders, a 
| * special system of knee- jointed pipes comiect- 

g- ing the high-pressure cylinders with the 

* low-pressure cylinders, while the utilization 
j. of i lie new typo of intercepting and starting 
e valve recently brought mu on the Xord of 
£ France Railway permits of the starting of 

the two groups of engines ns simple expan- 
sion engines, The ends of the two cross 
ben ins are provided with slides hearing on 
castings attached to the rear running gear 
frames, and by this means the rear set of 
wheels can turn In a horizontal plane round 
its pivot, but cannot move in any other 
direction as can the front set. which have a 
spherical pi vat, JbpTer springs are provided 
with a view to minimizing the transverse 
oscillations ami the front sc I can thus adapt 
itself to the inequalities of the mad, without 
iu any degree affecting the suspended mass 
resting on the ceil l ml girder. The Railway 
I {e view says; a 'ln the course of some recent 
official trials, the engine illustrated herewith 
proved Its ability to haul a load of nearly 
900 tons, over ft grade rising l in S0 t at a 



popup a n mkc rr a jnrg 



123? 



ssptwl ftf 12 Julie* per hour, the online pass- 
ing 'Villi e:lse over curves of 231 fr, radius, 
whilst when it wsts traveling ut a speed 
exceeding 43 miles per hour, the engines 
were perfectly steady. 



GREAT FACTORY OF CEMENT 
BLOCKS 



The largest wagon fin dory in the world 
is mow lidng erected at Moline, J||„ and 
wit] cover 15 acre*. The building will be of 
cement blocks* with an estimated saving 
over brick of $24,000. The power through- 
out will be electricity. 

* * » 

A DOG MOTOR 

A dog motor is in successful operation in 
t alffruniu. 'flijs suggests an opportunity for 
some one with a fancy far figure* to esti- 
mate the amount ol useful power now rnti- 
idiig at large, serving mi useful purpose, 
throughout the laud. 

Tli' 1 illustration leaves little desi-itplUm 
necessary :ts to rite roust met imi and opera 
Tion of flap motor which !* eonncHeil hy a 
rope drive |o a grindstone, in lids partleu 
hir instance the dog enters info tin* work 
with evident pleasure, and makes no effort 




CuilS»*T Q- IV MT[i5«B r Cw-p*iitiilfc, CilJI 

the AVi>tfir in d|>er*tii^ 



to escape. Where the service is less willing 
tin- wheel o;t it I o ■■ covered with wire netting 
to keep tin 1 power from escaping* ami a 
small raiehet whirl aod ( mechanical) dog 
placed on ihe axle will Insure movement in 
the right direction only. 



In a tost of submarine signaling conduct' - 
ctl mi the vessel ^Lm-ama” in England re- 
CPU tty, a signal boil on a lightship at tiie 
mouth of the Mersey w«s heard at a dis- 
tance of nine mid one half knots. The ves- 
sel was under full steam at the time. 



HOW FURNITURE IS MARKETED 

Continuous Expositions of ll\ v r Cha nginjt Displays 

tail tiffat ItuitJlngs 

T ho American peoi do spend considerably 
in excess of $lt)u .000,001 1 every year for fur- 
tii hire, it. tilts is included the modest fur- 
nishings for housekeeping in a single room 
and costing ail told only uEI the wav tip 
to the $100,000 order in furnish a mansion 




New York Furniture Elxctia.ii?e 

Mini I Hire is one of those things of which 
(he traveling salesman cannot carry a full 
ibie of samples. And tin 1 styles are ever 
changing, with as many new novelties as a 
' 1 ] 0 gneds store, The retail dostler, there- 
fore. ha* lo conn- to the seller to select Ids 
*rnek, i Ijis lias brought about during the 
pas,| lew years the establishment of great 
expos! i inn*, where manufacturers display 
and sell their goods. 

in New Anrk mid Chicago immense sky- 
scrapers have been erected fur this exclu- 
sive purpose, where everything mumifac- 
lured in the furniture line is exhibited by 
Tbc manufacturers. At first these exposi- 
tions were held patch spring and fail* but 
umv Maw are made continuous throughout 
tllp -™ ir - T]k|t buildings arc specially con- 
st niciod as to tight, even temperature, and 
hre protection. 



In the fall before the furnace is started 
up for the wilder, the register* all over the 
house should he closed and a good 6 re built 
to roast the germs and foreign matter that 
Imve collected in the pipe* during the sum- 
ntei\ This is it corn mended as wise preenu- 
Ticm by Dr. Spalding of lh 1 Chicago health 
department, who says that these germs 
mingle with the atmosphere otherwise. 
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OPERATION OF THE LARGE GAS 
ENGINE 

Mow a 3,300 h. p, Machine is Put In Motion 



Only a fen - years ago a gas engine of 
100 1), p, was something mi usual: now single 
units <>f several thousand horsepower are 




in successful operation* and are constantly 
being increased in size. Brief extracts are 
here made from a paper by Arthur West, 
read before the American Si reel Railway 
Association. 

"One of the most important considerations 
in the design of large gits engines is the 
arrangement of the cylinders. In a single 
cylinder, single acting four cycle engine an 
explosion takes place once in every two 
revolutions, in order, therefore, to get the 
same rotative effect as with a double acting 
steam cylinder, it is necessary io work four 
single acting cylinders on the shaft or two 
double acting gas cylinders tandem on one 
crank pin. With this arrangement four ex- 
plosions arc obtained in two revolutions, or 
an explosion every 180 degrees of crank 
angle. In case of a misfire or premature 
Ignition due to had gas, the crank cm only 
move one-half a turn before another explo- 
sion takes place. In a single cylinder single 
acting engine the crank must move two 
whole turns before the next explosion, while 
with two single acting cylinders opposed to 
each other or one double acting cylinder 
the crank may be required to move one and 
one-half turns before the next explosion/' 

American gas engines are great improve- 
ments over the European types in being 
much more simple, especially in the valve 
gear. Efficiency varies with the different 
kinds of gas used, hi the engine illustrated 
blast furnace gas will he used, making in- 
spection of the interior of the cylinders once 
in two months desirable. Provision is made 
for this examination through openings of 
easy access. 

‘The four-cycle engine has. of course, hi 
draw In its own mixture of air and gas 
and compress the same, and its functions, 
therefore, combine those of a pump, a com- 
pressor mid a motor. II is the pumping and 
compressing work which causes the mechan- 
ical efficiency of the gas engine to be some- 
what lower than that of a steam engine. 
The actual friction of the working parts 
need be no greater than with a well con- 
structed corliss engine. . , , There is an 

impression rather prevalent that a gas en- 
gine Is uncertain and hard to start. A 
properly designed engine, supplied! with fair- 
ly decent gas, can he started .is easily as a 
steam engine. Large Westinghouse horizon- 
tal gas engines lire started by means of 
compressed air, the only operations required 
being, (1) open the main gas valve; (2) close 
the Igniter circuit; (3} open one com- 
pressed air valve, similar in construction to 



POPULAR MECHANICS 



1229 



an engine throttle* The compressed air puts 
the engine in motion, which draws the 
charge Into the cylinders anti compresses 
the same, after which the first explosion 
takes place* Compressed air is shut off and 
the engine Is in full operation. We And no 
more difficulty in starting our gas engines 
than a steam engine of comparative size. 



1 desire to lay stress on this point, as one 
of the stock arguments against the gas en 
guie is that it is difficult to get into opera - 
tiOfi/’ 

The engine illustrated is one of two twin 
tandem furnace gas blowing engines, For 
electric work a generator would be direct 
connected ami the air cylinders omitted. 



HOW MACARONI IS MADE 



Italy no longer has a comer on the 
macaroni' making industry, Right here fti 
the United States there have sprung up 
within recent years a number of large fac- 
tories to supply the rapidly increasing 
American demand, in Italy macaroni is 
regarded as the national food, and when 
first introduced into the United States il was 
for the purpose of supplying the Italian resi- 
dents of this country. Gradually, however, 
others, including the Yankee, came to like 
It, whereupon the industry was given added 



saving machinery. In Naples and Genoa, in 
the early days of the Industry, macaroni 
comprised more lumps of paste squeezed 
and dried. The word "macaroni" is derived 
from a Latin word which means “to crush/* 
it. Is a paste food, obtained by mixing flour 
and hot water and kneading the dough. 
As in modem hreadmabing in tins country, 
both the mixing and kneading are done by 
machinery. Revolving machinery operated 
in large vats mixes i lip flour and water* 
Own in i he shape of dough it is worked over 




Making Macaroni: Preying and Trimming Operations 



impetus. France and Great Hrltaln likewise 
learned from the Italian how to make maca- 
ronl and the industry, especially in France, 
is now carried on upon quite an extensive 
scale* 

The American manufacture of macaroni 
is distinguished, as might be expected, by 
tlie introduction of different forms of labor- 



upon a flat surface by a system of medium - 
eul weights, which also revolve, and which. 
In addition to crushing the dough, are so 
equipped that It is at all times kept within 
bounds and moving in the proper channels. 
After being kneaded the dough is cut up 
into large chunks and dropped into big 
baskets and carried to the macaroni presses. 
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Into tli o lop of Hi on bleary Under presses it 
goes, rroiii which it reuses out at the bot- 
tom in the Ion ji hollow tubes, sn familiar 



As the product comes from the presses it 
is cllt off in the desired lengths by an at- 
tendant upon the nun:-] sines, who, in tarn. 




"The SeuiUmirii^ Inquires About Ten iJayi” 



to the users of macaroni. This shape is 
given lo tlio product by its passage through 
the din s of the press ami the difference In 
the shape of these dies Is responsil.de for 
the various forms of paste foods which 
are undo in u macaroni factory. Some 
shapes do not have the hollow centers be- 




licixing and ^hippjnjf k'ri n m 

cause of their sniriller size. The object of 
the hollow renter in the regulation sized 
macaroni is that it will cook better in this 
form. 



throws these lengths across a slick. After 
these lengths have been properly distributed 
on the stick, he places it upon a rack where 
the macaroni is cut and trimmed, as shown 
iu nne of the photographs. It is now ready 
to go to the next room where great fans 
arc at work which dry the product, after 
which it Is ready for the seasoning process* 
'i l he seasoning takes place in w large airy 
room and requires about ten days, Tim 
long lengths of macaroni, thrown across 
sticks and hanging up by the thousands 3n 
this room, present a very novel sight. 

Whim properly seasoned the macaroni 
goes to the inspecting and packing depart- 
ments* 

»* » 

POWER FOR LONDON 



More than half a million horse power is 
required for the factories mid workshops In 
the city of London. At the present thin* 
less than 5 per cent of this power is sup- 
plied by electric moans. An effort is being 
turnip to produce iu enormous qn anti ties elec- 
tric power for transmission and use through- 
out the city, thus doing away with (lie gen- 
eral consumption of emil with its attendant 
smoke, gas and ashes. It \< proposed to 
erect several generating stations in the out- 
skirts, tlills removing tin* objectionable fea- 
tures from the city proper. 
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MODERN MANUFACTURE OF LIME 



r l'ho crude but useful lime kilns, built of 
some refractory stone or brick on a hillside. 
nix* raji idly giving place to the steel kilns, 
which can be kept in continuous operation 
day and night. 

The “ready made" kiln consists of n 
heavy cast Iron bed plate from which rises 
the steel cylinder, li ft in din meter and 
50 ft. high. The interior is heavily jj m >d 
with fire brick to within 10 ft. of the top. 
The furnaces, four In number, are 10 ft. 
from the base, and below the grate bars is 
the coaling cone, which is filled at intervals 
by opening tlie grates ami allowing the hot 
lime to fail through. The lime cools suf- 
ficiently in the cone to load into barrels or 
ears. A forced draft, ns in a foundry 
cupola. Insures a steady and Intense heat. 

The fuel, which may be either coal or 
wood, and the limestone la carried to the 



tn batteries. Each kiln will weigh about 
22 tons and the lire brick to line it 7 tons 
wore. The lining is 2*4 ft. in thickness, 
cum pound or coal will produce from four 
to five pounds of lime. Lime is made 



Itattcry of Kilns 

faster with wood, but costs more. The 
capacity of a single modern kiln Is from 
Hhi to l in lbs. each 24 hours* and cost from 
11.500 up. 



SOUTHERN YELLOW PINE 

r ! he yellow pine is, commercially, the 
most Important of the southern pines" bong 
leaf pine is always yellow pine, hut not all 
yellow pine is long leaf. When mamifae* 
mrod it Ib known as long leaf, licofgla* 
hard, and son them pine, its supply is not 
con Hticd to Georgia, all hough that stale 
firs! made it known in the general market; 
if is found from southern Virginia, down 
through ihe I'aroiinas ami Georgia into 

Horida, and in Louisiana and East Texas. 
Mtc long leaf is not found to any extent 
more than 150 mile* from salt water. The 
Southern Lumber Review says: 

Tests made by tlie United States govern- 
ment -show that the long- leaf is the stipe, 
rior to the oilier in strength, elasticity and 
hardness, and of higher fuel value, if 
greater weight is an element of value, the 

loisgdeai pine likewise has that quality. 

1 xmg- leaf yellow pine is the strongest of the 
American pines. It is uniform ly free from 
defects. The wood is even grained, and 

takes a high polish. 



Single Kiln-’-Secfiunal View- 

top in small cars on an inclined track, and 
constantly dumped into the kiln. 

It is the custom now to erect these kilns 
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RUSSIAN OIL TANK CARS 



The recent uprising with attendant revo- 
lution and burning of million* of dollars' 
worth of oil and oil refineries at Baku, 



Peugeot made tho fastest time in all the 
six events in which they started. 



INGENIOUS AIR-LIFT PUMP 




Otl Tank Cars of the Russian Government Railway 



Russia, has at traded unusual attention to 
tint* great Russian industry. 

The tank ears of the government railway 
in which the oil is shipped overland— the 
major part being scut by wafer— are a bout 
one-half 1 he size of tank ears used hi tills 
country. Each ear his a built-up exten- 
sion, as shown in the illustration, and is 
carried on four wheels. 

■#-*+■ 

GARDEN OVER ELECTRIC PLANT 



A duke, residing in Lntidon T had a beau- 
tiful garden on a certain spot where an 
electric company decided it must establish 
a substation. The duke would not give up 
Ins garden and the company laid io have 
Its si alien. The difficulty was overcome by 
excavating the garden, build lug the stntiofi 
In a basement, and restoring the garden just 
as it was before on the roof of ihe electric 
plant. Trees, flowers and plants adorn the 
grounds, in the midst of which plays a beau- 
tiful fountain* while beneath whirling trans- 
formers noiselessly hut i r e uselessly perform 
their work. 



MOTOR CYCLE FASTEST VEHICLE 



In the recent Paris races the motor cycle 
carried off the honors for speed. The 
12-horsepower Peugeot ridden by Cfssac 
covered the mile si a idling start in 53 1-fi 
seconds, or 3-5 uf a second raster than the 
time mad* hy Clifford Earp In the six- 
cylinder 80-bor$cpower papier. Averaged, 



An air-lift pump which Is creditably re- 
ported to be In successful operation In sev- 
eral places, is one more practical illust ra- 
tion of actually doing what the books have 
sit id could not be done. In fact, the Patent 
Office declared the pump non-operative until 
a demonst rat Inn proved the contrary* 

A pressure of 40 lb, per square Inch will 
lift a column of water in a pipe 92 ft. 
With the system hi question using a l’B.-in, 
air pipe and a 4- in. disc harge pipe, water 
was lifted 210 ft. with 30 lb, pressure, do* 
Ji voting 220 go I. per minute. In the cut 
kW represents pistons of air and "w fk pts- 
Imis of water; 4 T tp Is the U-shaped well, 
and "A * the air supply. The friction of the 
air in passing from “ir* to **!)/' while small, 
is yet sufficient to make the pressure at 
‘*D M less than at l B; ' with ihe result that 
at regular Intervals the column of water at 
u W f falls to i lie level “y-y” and rises cor- 
respondingly at * ])A where it E* carried up- 
ward in the ascending pipe. 

Tt should be remembered that the com- 
is at no time lifting a solid 
column of 200 ft. or 300 ft. 
of water, but only a short 
section; and that the total 
length of the water pistons 
in a 300-fL pipe, for instance, 
would be about 100 ft. 

Orte advantage of the meth- 
od is that there is no sub- 
merged working machinery, 
as the air compressor can hi? 
placed at the most convenient 
nearby point, and driven hy 
mi electric motor, or the air 
can be piped down from the 
surface. 
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Ail th^? articles ap- 
pearing in this rfe* 
pa rtiu entire reprint 
ed in bnttk form at 
the end of taefi year. 



SHOP NOTES 



C ttiitrJ buttons to 
this department are 
Invited. If you have 
worked out a poll 
idea nr know of one, 
pl^nSe send it in* 



CHINESE METHOD OF MAKING OIL 
SKINS OR SLICKERS 

Whui is. called ujJ skills 11 nd somvpstcrs is 
called! flickers in civil life, and have n dis- 
agreeable habit u t stickily together when 
pul away in dry, warm weather, which 
spoils them and makc-s them loss water- 
proof. 

The following simple formula makes thorn 
waterproof and when thoroughly dry, you 
can roll them lip and pul weights an them 
and they will eomo apart without sticking: 

To on*. 1 quart uf pure raw linseed oil add 
two fresh eggs, well beaten, and mix. Ap- 
ply with n ra" or bni&b, let dry and give a 
second I'oiit,— Contributed by John Rhodes 
of the I \ s. s. Denver. 



SWINGING RACK FOR HOSE 



\ ho so nick that will swing; in any direc- 
tion the hose is pulled and may tic plaerd 
near the ceiling ami out of the way, pro- 
vided the nozzle lump* with hi easy reach, fs 




shown in the Illustration. TIj rack can 
be made by anyone, declares the Wood- 
worker, ami at trifling cosL l( consists of 
ii swinging double bracket 3 ft. long and 
with the sides far enough apart to allow the 
hose to pass freely between, it fs provided 



dlh iirms of 7x ;i r in. half-round Clicks, 
smooth on top, over which the hose is looped. 
When i he hose is wanted, merely grasp the 
nuzzle and walk away and H will come 
olf readily. 

— — m i » — — — 

PORTABLE WORK BENCH FOR 
PLUMBERS 



flse portable work bench shown in the 
illustration Is described by a I'orrespandent 
of the Metal Worker as being especially 




cofivcnieiit for plumbers. The top of the 
beucli is made of 2%du. poph.r, IS in. wide 
and 0 r j ft, lung. Four Jong screw nipples, 
with i he collar bn If of four unions on the 
short threads, are screwed up into holes 
bored* as shoAvn, ilnrmgh floor flanges which 
are screwed to the under side of the top. 
To set up file hunch the standards are twist- 
ed upright and the lop placed mid the 
collars of the unions screwed down with 
the hand. No hmees of any type are nec- 
essary in general work up t>> I'.'i-in. pipe, 
Tor benches to be used regularly on and 
2-in. pipe some form of brace easily applied 
and leaving ihe bench still of the quick 
knockdown type would be an improvement. 
For starting occasional threads on large pipe 
the Ik rust strain can be taken cure of with 
a piece of plank in the frame* 
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HOW TO MAKE A SLED BRAKE 



A sled brake like that shown In the sketch 
was used by ;t correspondent of the Black- 
smith am] Wheelwright to hold kinds of 
12.000 lb, hi the mountains- To make it. 
proceed as follows; 




Make a m]lcr t li. die auine ns a double 
earn roller for si wagon brake, only heavier* 
l^-ln. round iron. Leave the end square 
for lever L to lie lie kl uni with key. Make 
rods same as for a wagon brake. only make 
eye to connect with dogs A mid Ik To make 
the doss take a piece of Iron r s*3 in. nnil 
tlie length must depend on the width of 
tin 1 ; r miner, I mt make the dog If on the 
inside of file r miner about IS in. long. Make 
a square turn at the middle. Draw the end 
down 3 lit. from that turn and Jet it re me 
at 45 degrees, Split the end and weld in 
st piece of sleek Sharpen so that tl will he 

1 - 2 in, wide where it mines to the hot- 

tom oT the shoo. The other dog, A. is made 
the same way, only it Is long enough In 
turn over the mumer at the top and meet 
the eye lmr, K. They lire connected to the 
run uer wilh a r \ holt, which must he put 
in so the snow will turn the nut oil instead 
of off. 



it will work every time, provided you tun 
find the helper. If the cat is inclined to 
waste* time under the floor. Mow a little to- 
ha ere smoke into the opening where he 
started and lie will hasten,— Contributed by 
Andrew AVhttou, Hartford, C'unm 



COMBUSTION SIGHT HOLE FOR 
TESTING A GAS ENGINE 



A valuable device for testing engines is 
called a combustion sight hole and Is adapt- 
ed for use with make-arid I weak igniters. 
The Has Engine tells how to make this de- 
vice. 

Screw a pipe nipple, % Iron pipe stee 
with a long thread on ime etui, into the cyl- 
inder head, un the thread or the nipple 
screw a lxHj-iu. reducer into the outer end 
of which screw a lx r!/ i-ln* hushing, to he 
used as a stuffing box nut In holding a piece 
of thick plate glass in position at the end 
of a kk- in, nipple, Iso asbestos gaskets to 
separate the glass from the nipple and the 
Iron stuffing hex waslu r. The distance of 
the glass from the inner side of the cylinder 
head should lie several inches tit prevent its 
becoming overheated and breaking, and its 
diameter should be so small that it does not 
touch the Inside of the reducer. 

This apparatus enables one to view the 
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Combustion Sight Mule 



CAT HELPS ELECTRICIAN 



hast spring, when wiring a house for dee- 
trie gas lighting, I had ucriiPbm to run a 
wire between a chamber floor and tlie ced- 
ing to light the chandeliers In the rooms 
below. The gas titters had taken up floor- 
ing in two places about IS ft, apart, a 
greater distance than 1 could work ihe ^ ii'n 
through. An interested spectator was a big 
yellow tom-cat, “ fox in' by name, and \ 
fund wind to impress him into the service, 
so j tied n i-l in Ik line a roll ml Ins body and 
pointed Ids nose down into the hole with 
directions to ‘'scuff 1 and he “scut ted" being 
attracted by the light at the distant open- 
ing. where lie brought the line out all right, 
I have since repeated the performance, and 



Interior of a gas engine while the engine 
is in motion. For safety, do not put the eyes 
too dose to the glass, but stand several feet 
away, though it is hardly probable that the 
glass will break. The cost of the device is 
under n dollar. 

m > » 

MIXING CEMENT 



To make a cement block as hard as a rock 
and with no limit as 10 its lasting quali- 
ties, writes ,1. II. -Johnston of Albion, Inti., 
proceed as follows; 

Mix the cemeui in the usual manner and 
leave stand 12 hours: then break it up find 
mix again. Let stand for another 12 hours 
and remix and use. 
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TO CUT A FIVE-POINTED STAR GRINDSTONE FIXTURES 



The accompanying diagram* sliou limv a 
square of paper r*iin be folded so tluit a five- 
star van be tut with one Hip, The 




kink is old, \m[ oftentimes useful,— CoiitrEb. 
ituul by J. }}, Denn, (Utfpling, Mich, 



LEVERS FOR TIGHTENING GIB- 
SCREWS ON MILLER KNEE 



For tightening at tmoe nit the glteserows 
kicking Iho milling machine knee to the col- 
umn the nrangeuient of levers shown In the 
illustration works like a churni* says: a cor- 
respondent of tin* American Machinist. The 
Silmri levers, A. are ah of the same length, 
have the same distance between holes am] 

the position of the 
square holes with re~ 
Ini ion to the center line 
of lever the same. 
Holes It are spared to 
correspond with the 
s p (u'itig of the gilv- 
screws. 

T 1 1 e gi S i- sc re w s were 
all ground off at the 
ends when necessary, 
before assembling, so 
that when they were 
tight each would al- 
low its lever* A r to stand sn the angle shown, 
A movement flown ward from the position 
shown, and through an angle of about ftfJ 
degrees, is sufficient to loosen the knee, 

— — 4 + » 

There are two kinds of sizes, oil and water. 
Oil size makes an adhesive surface upon 
which (he gold leaf must be laid imme- 
diately. Water size dries hard and when 
Ike geld is to he laid must first lie brushed 
over with water. Oil sizes are used In deep- 
rating furniture. Water sizes are used for 
hn rnlshrd gilding. Oil sizes do not harden 
sufficiently for this purpose. 




A set of grindstone fixtures like those 
shown In i lie illustration were made by a 
correspondent of the American Miller fen 
years ago mid used for hanging a GOO- lb. 
stone. J he stone hangs as true today as 
when first hung. 

Thr shaft, A. is a piece of l$f about Z ft, 
long and the haulers are four pieces of tire 





iron, 7 ft, long, drilled and tapped 

% in* from the end for set screws, which 
were made oval point to tir the countersink 
in the shaft. The eye of the stone was laid 
out ond made 3 Vi in. square with n cold 
chisei and the stone was then hung and 
turned up perfectly with set screws. 

4 * » — 

REGLUING BRIDGE OF A GUITAR 



Having occasion, some time ago to reglue 
the bridge of a line guitar and not having 
suitable clamps. J removed I lie pegs from 
the guitar and rep In ceil them with six bind- 
ing screws. | niton from the carbons of dis- 
carded dry batteries ami lefsr the instrument 
alone till the glue had had time to dry. 
This also allowed nf immediate use of she 
guitar when access a ry.— Contributed by Wal- 
lace S- Alien. Denver, Colo. 
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PATTERN SHOP CONVENIENCES 



For transfei riim tines tu irregular surfaces 
the verticil I (dumb or bus square will he 
found convenient* This (lev icc is slwwu at 
Fig. 1 and is made of wood. Tho marker 
shown at the upper part of Fig. 1 and In 
dotted lines at tlie right-hand side eunsMss 
of a straight piece of hardwood with a brad 
driven in the end and llled to a point., as at 



the pole of (ho plane at I. so that U cmnes 
nppo&lte the cutting edge of the hit. The 
wing is gouged out opposite tho throat 1 
of the plane to allow the shavings to clear 
Themselves. 

V pair of calipers for large work is shown 
at Fig. 5. They have a light wooden frame 
made of strips screwed together anil are 
furnished with adjustable pins, K. made 
from ordinary dowel pin stock. 



yagas 



Marker 



'Steel Point 




A, or a. metal pilule let In flush with the 
face of the marker and tiled to n point. The 
point should he in exact line with the face* 
It, says a correspondent of the American Ma- 
chinist. Figure 2 shows how the device Is 
used for drawing i\ line across a core box. 
'ft is also Convenient for pipe connections, 
stove work. etc. 

Another form of the device is shown at 
Fig. 3. The brackets on tho dev lee as shown 
at Fig. 1 exclude U from This class nf work, 
but Fig. 3 receives hs stiffening from the 
faces 1) ami K. These are li lived together 
and attached to face F and L as shown. 

A method of convert I fig a rabbet plane 
into a core-box plane is shown at Fig. 4. 
Wing H. which should he twice as wide as 

the hotly of the plane, is attached to the 

body by screws at a right angle to It, the 
face of the wing projecting slightly beyond 



TO CARRY LONG PIPE ON A DE- 
LIVERY WAGON 

The job of carrying pieces of pipe 1G and 
20 ft. long on :l 10-fh delivery wagon [s one 
that often confronts the plumber or steam- 
jitter. To make the pipe less unwieldy to 
transport a device like tho one illustrated Is 
recommended by u correspondent of the 
Metal Worker. It consists of a forked sup- 
port to hold the pipe so That It can ex- 
tend out over the horses' backs Instead of 
trailing out at the rear. 

A support is placed at the front and an- 
other at the rear nf the wagon, The front 
ono being a trifle higher than the other. 
Each is supported by a standard which is 
prevented from revolving by a piece of pipe 
extending lengthwise in the corner of the 
wagon. Three straps or pipe hungers* 
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carefully bolted to the wagon bps, fasten 
the upright in place. in each case. If the 
supports are fastened to the stanadrds by a 




union, they will be detach abb; in case 
bulky supplies are to he curried, 

■ * - » 



WAX VARNISH FOR MARBLE 



M:n hie or statues exposed to the air 
may be preserved by applying a varnish 
made of 2 parts of was in g parts of pure 
essence of turpentine. Apply the varnish 
hot, a thin, even coal, so that the lines 
of the figures will not he destroyed. 
-*-►♦ ■ 

HOW TO MAKE RINGS AND PUL- 
LEY BLOCKS 



Rings and pulley blocks were once called 
thimbles, and only a few smiths knew how 
to make them. The process Is described by 
a correspondent nf the Blacksmith and 
Wheelwright. 

"Drill n 1 ^-ln. hole lu your anvil and cut 
a thread in it for a set screw. Then make 
a hand lever and fasten it to the anvil with 
the set screw. Make a piece to lit in the 



anvil hole one inch square, ami let it pro- 
tect over the anvil toward you. Fuller tin* 
end of It like a bottom swage. Make a 
loop the size you wish, get it hot, put it 
in the piece that is in the anvil, and bring 
your lever down on to it. Keep turning the 
hoop as it rounds It up, and you have a 



complete thimble in less time than it fakes 
to tell you about It. 

"For making open thimbles, we used to 
hammer our iron to a feather edge on both 
sides. We had a Hardy made so that it 
would cut the ends the right shape. Thou 
we put in u bottom swage and hollowed the 
thimble with the pein of the hammer. Then, 
holding it with a pair of narrow -bitted 
tongs, wo turned the thimble over the anvil 
horn with the pein of the hammer." 



BRIDGE FOR FARM USB 



un a farm crossed by small streams which 
it is necessary to bridge, the form of bridge 
shown in the Illustration will he found 
adaptable to almost any concilium; and 
when it is built of good timber, says the 
Kpitomist. forms a lusting and serviceable 



structure. This bridge Is especially valu- 
able where a single log cannot be used m a * 
st Huger, flood timber of a size sufficient 
to sustain the weight the bridge must bear 
should be used for the stringers, a, 

# i » — 

HOW TO SQUARE WINDOW 
SHADES 



Window shades that are imperfectly 
squared will not roll up straight, and this 
is id most certainly the result where a 
square, of wood or metal, is used for the 
purpose. 

The proper way to square a shade, directs 
Hartshorn's Roller* is to cut the cloth off 
the roll the right length, allowing for the 
bottom hem and for several turns around 
the roller when the shade is pulled all the 
way down. Then fold over the cloth, and 
bring the two outer edges together (Fig. If. 
If the finished shade is to be narrower than 
the cloth, measure oft one-half the width, 
lop and bottom, using a rule, nod put an 
awl through both thicknesses of cloth as 
close to the top and bottom as possible. If 
necessary make a slight short crease at the 
top and bottom of the shade. It is a good 
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plan to use two awls. Then spread the 
cloth out flnl* carefully place a straight 
edge on prick marks A ami R. Fig. 2, ami 
with an ordinary shoe knife, very sharp, 
cut out tin' Moth, Cut also lines C to J>, 
A to C } ami H to D. Every comer will be 






fig. 3 



a perfect rigid angle. Fig. 3 shows how the 
edge of the knife slum id be ground, round 
and sharp. If the cloth is the right width 
for the curtain without cutting, only the 
top and the bottom need be squared. A 
number of shades may he cut down at otic 
time. 



TO BROWN GUN BARRELS 



Mix chloride of antimony to thin creamy 
consistence with olive oil. Heat the iron 
slightly, dress evenly upon its surface 
with the mixture and leave until the de- 
gree of browning desired is produced. 



IMPROVED ELECTRIC ALARM 



An improvement in the electric alarm at- 
tachment for nil alarm clock described in 
our July number is suggested by Chi tide Iv 
Harrison, of Clinton, Iowa, who says the 




Proposed Improvement for Electric Alarm 



No, 24 wires which twist together to close 
the circuit soon play out, 

Instead of the No. 24 wires use a piece 
of leather % in. by 3 hi* On one terminal 
of tiie circuit place a contact plate made 1 of 
copper and mi Ihc other terminal put a piece 
of dock spring, 

To set the alarm, place the leather be- 
tween the plate and the spring. When the 
alarm rings Use leather will he twisted from 
its position, thus dosing the circuit ami 
ringing the he!!. 

By placing ti point switch in series with 
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oil! Method, Using Wires 



Never use shears for cutting shades, ns 
they cut jagged edges and cause the cloth 
to ravel. 



the circuit, the bell enti lie stopped without 
any trouble. During the day the clock can 
be used in imy place desired. 
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CIRCUIT- BREAKER ALARM 



This is uu English Idea and can be van* 
Htruotod by any electrician at practically 
no- expense. When the breaker opens from 
ft fthort-eireuit or overload the attendant 
may be engaged elsewhere and not hear 
the report. The plan wits sent tile London 
Electrical Revtewi by R, N. Tweedy, who 
says; 




TniiiU^ri'f LlOftii; t i . 

i - 1 it a; L its. El* L'li* i 1 ,' trill. 

Fm, L 



"ClK-lJUll IilrSkfl hl'ldtr. 
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"It Is hardly an exaggeration to say that 
no tools are required to mniivifachirc the 
device. Certainly it can be made and fixed 
by the aid of a knife, a pair of pliers and 
a screw driver, and the cost per breaker is 
minute, especially if the switchboard at 
fondants do the work, ns they well may, 
white on duty. There can he no uncer- 
tainty about the action of the contact 
maker, for it depends on gravity alone; 
and the contact faces are always vortical, 
so that dust cannot cling sufficiently to ln- 
sulfite A from C when the breaker opens. 
As the current passing through the local 
circuit Is infinitesimal, the pivoted joint, R. 
which Is the only moving part, can be made 
so loose ns to preclude die possibility of 
sticking, but to provide u still higher Vac- 
tor of certainty the contact maker, A, may 
he weighted. 

It will be seen that the okcuiWu eaker 
must be kept in the closed position even 
when the feeder or generator Is out of serv- 
ice, unless a switch Is inserted in the local 
circuit of each breaker; but there Is no 
practical Objection to that, ns there is al- 
ways; a switch In series with the breaker, 
and, m lobg as that is open, the feeder or 



generator will remain isolated. The inter- 
position of n tumbler- switch to cut any 
breaker oft l he alarm bus- bars is to be 
deprecated, inasmuch as there is always a 
possibility of the attendant forgetting to 
dose it when putting (Etc circuit 'breaker in- 
to service.’’ 



soldering aluminum 



A reader who was at one time employed 
'V It l.i a reduction company manufacturing 
aluminum wire, describes the soldering 
process used by the com puny. 

The two ends of the wire were first healed 
by oxygen gas and then pressed together, as 
aliown in Fig, 1. When corded the wire 
would be smooth at the Joint and appear ns 





otic piece. The same process was used in 
soldering the spouts on tea and coffee pots 
(Fig, 2} 

— — — ^ . > — 

TO CLEAN SLATE SWITCHBOARDS 
WHEN BURNED 



First clean off with saud-pnper; then give 
one eoftl of any good filler that will not 
<arO HiiTFiit. When dry, putty ttp all 
uneven surfaces, using good, hard drying 
putty. Rub down with rock pumice stone, 
clean off and give our or two coats of color, 
gfvc two coats of japan, varnish, after thor- 
oughly dry, polish In the usual way. A 
good polish can be made from butter of an- 
timony and raw oil. 



Varnished paint may be cleaned by wash- 
ing with a mixture of a pound of wheat 
bran boiled in a gallon of water. 
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HOW TO MAKE A WINDOW JACK 




Vfimltvw JecHi l^r Pliflt^rK 





A window Jack for pn infers mid window 
washers’ use mny Ik* unule of a plunk 5 or 
6 ft. long :i ml 12 or 14 in, whit*. The putt 
wMdi extends outside Ims legs nr braces 
to brace against tlic walk l’he inside pan 
inss hole* drilled through ut different in- 
ter vu I? t say three rows mid about 1 in. 
apart, to allow for different w Id III sills, 

To pJjuje, open tin* whitlow anti put the 



jack on the outside and put a holt its the 
hole I hut comes nearest the siJ! on the In- 
shim This, makes u strong jack mid one 
that a man cun work on and feel safe. 
The bull used should he about % fir and 
need only he slipped kilo the hole, us the 
weight on tile outside causes the boll to 
bear against tie- sill on the inside and holds 
the Jack secure.— t'nidributod by Thlede* 



nOW TO MAKE A CHEAP DIE AND STOCK 



Make the die l Fig. 1J of tool steel l ] j in. 
wide. % Iil thick and 4 in. Jung. Drill a 
r ^-iir. Lap hole in the center of the plate, 
then Tap it with a %-30 l bread lap. Drill 
a row of holes and saw them out to make 
a ska for adjusting (he die which is done 



and back off the starting side of the die by 
11 ling. Make three small holes (B B B) in 
the die for fastening R in the holders or 

*( ock. 

The stock is shown In Fig. 2. Make it of 
a piece of tire iron 12 in. long. IVi In. wide 




by menus of n stave holt (A), winch passes and i/t in, thick. Put a \ la. hole In the 
through both skies of the shu T File three center* as indicated* and tap three holes 

Plots to forrn the editing edges of the {he (B B| for the stove holts, which hold the 
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die to the stock. Harden the die and draw 
its temper to a straw color and it will cut 
as dean a thread as one can wish,— Con- 
tributed by F. L. Kmutelmanm Indianapolis, 
1 m 1. 



TO FIND THE NUMBER OF TURNS 
A VALVE JS OPENED 



A device far indicating the number of 
nuns a valve is opened was described at 
i he animal meeting- of tin Western Has Asm**- 
coition In Chicago recently. This device is 
shown in Lin? sketch. 

\ cord Is attached to the stem of the valve 
and 1 hence runs over a small drum, around 
which H Is wound several times. \ small 
counterweight is luimr on the free end of 
the cord. The drum communicates with an 
indicating hand, which registers on a dial 




the number of turns that the valve is 
opened. When the valve is opened the stem 
Turns and winds up the cord, turning the 

drum and moving the indicating hand. 


CEMENT FOR TIGHT PIPE JOINTS 



Powder and mix together 15 parts slaked 
lime, 30 parts graphite and 40 parts barium 
sulphate. To make a stiffer preparation, 
omit the lime. 

**+ 

CEMENT FOR WOOD VESSELS 



Calcine and reduce to a fine powder, sep- 
arately. lime-clay and oxide of Iron. Mix 
itieiu thoroughly and place In a closed ves- 
sel until ready to use. Before using inis 
with the necessary quantity of water. 



HOW TO MAKE AN ELECTRIC 
GLUE HEATER 



lu the shop where electricity is used the 
electric glue heater is the simplest device 
of its kind. The Illustration shows how it 




Electric Glue Heater 

is arranged. An Incandescent lamp with a 
waterproof socket iy suspended in the water 
in the kettle, and the joints between the 
gl no pot and the kettle are made perfectly 
tight, A 32-ciiiidIepower lamp will boll the 
water in from two to four minutes, says u 
correspondent of Wood Craft, while six or 
eight candlepGwer will keep the kettle warm 
enough tor constant use. 



WAX FINISH FOR FLOORS 



Slice 2 lb. of white wax thin amt boll it 
with 2 oz. of pearl ash in 2 *|t. of water. Stir 
until the wax is melted and unites with the 
water. Apply with a brush and polish with 
old plush. Good for light service only. 



TO SOFTEN OLD WHITEWASH 



Wet the whitewash thoroughly with n 
wash made of l lb, of potash, dissolved in 
10 qt. of water. 

- * ■ » 

To clean tarnished zinc apply with a rag 
a mixture of 1 part sulphuric acid with 12 
parts of water. Rinse the zinc with clour 
water. 



Order your copy of Shop Notes for 1906 
now. Price 5u cents. 
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FUEL ECONOMIZER FOR SAWMILL 
PLANT 



Id a small sawmill plant, consisting of 
ii 25-hp, engine and boiler, where if was dif- 
ficult lo keep the steam up to the required 
pressure, a correspondent of Power fitted up 
and in stall oil a fuel economizer and water 
heater that was a great improvement. 

The fuel used was gi'eeii slabs. The boiler 
was of the firebox type, The exhaust of the 




engine was turned up (ho smokestack and 
the heavy d raft kept the flues scoured out 
by means of pieces of bark it drew ins! 
through them. 

It thus not being necessary to scrape the 
flues from the firebox end, the heater could 
be placed directly In front of the flues. 

Fig. 1. shows u diagram of the heater. A 
piece of 6-In. pipe threaded at both ends 
was covered with two caps. Into Ibis 6 -hi. 
pipe a n timber of T c -in. pipes plugged at one 
end were screwed. These water tubes or 
quills were made short enough to lie below 
the water line when in posit ion in the 
smoke- box of the boiler, as shown in Fig* 
2. The quills were put in only on the top 




and sides, aft shown, so that any sediment 
which might lie in the water would not 
ledge in and scale them and oil use thou 

to burn out. 

The heater absorbs a great deal of beat 



and the feed water is fed through it at 1 it 
goes to the boiler. Ample water connections 
were used between the boiler and beater. 
The lower connection (delivery from the 
pump or injector) extends in about half 
way to insure circulation (see dotted lines 
in Fig, I), The cheek and stop valve are 
on the delivery to the heater, hut between 
the heater and the boiler no check valve 
was used, so that the heater has always 
a sufficient supply of water. 

When after three years continuous service 
the heater was taken out of the boiler for 
inspection the quills were not sealed at all. 


DUST COLLECTOR KINK 

in a mill where Ihe fan from llie scourers 
blows into the dust chamber spoilt from 
chamber to brail bin, a great deal of dust 
wns raised because there was so little stock 




running down the spout and so much air 
That it blew up through all other spouts lead- 
ing to the bran bin* A correspondent of the 
American Miller tells how he remedied mut- 
ters, as shown in the accompanying dia- 
gram* 

F is a valve in the spout, closed by menus 
of a weight on the lover from F; V is a wire 
running to trip lever B: H is a small pin hi 
trip wheel to raise lever TV E Is n pin at- 
tached to Ihe dust collector, which makes 
one revolution every five minutes. Four 
pins In the trip wheel, A, cause it to 
trip every 20 minutes, when valve F closes 
Immediately, slutting off nil iiir. Lever H 
Is bolted loosely fo the post or the wall and 
is just long enough to rise high enough to 
allow pin If to [urns it ml lever B to drop back 
in place. It is checked from dropping ton 
low by n mu\U block fastened to the post 
and just below the lever. 

The intervals between the action of the 
valve cun be varied in duration by adding 
more pins to trip wheel A. or by using 
fewer pins. 






INEXPENSIVE RIG FOR REMOVING 
CYLINDER HEAD AND PISTON 



FORGING GRAB HOOKS OR 
TWITCHING DOGS 



A simple uml inexpensive rig for t'emoY- 
i tig cylinder heads mid pistons shown in 
the sketch and may lx* made ns follows: 

At g tlierc- is a pipe plug put in the 

steam chest to allow for Hie removal of the 
L, Y' valve stem for repairs. Remove this 
phig and into the hole screw a piece of 
1%-in. extra heavy pipe nlumt l ft. Jong. 



In Fig. 1 is shown a grab hook made of a 
1-in. bar of round iron. To make such u. 
hook npset a lump 2 in, from the end of the 
har, draw toward u point amt bend square 
across the swell. Leave the front thick, but 
thiii the outside of the point at the back. 
Cut oft’ Id in, inside the hook mid punch a 
hole for tlie chain. This hook will not draw 



Tn Remove Cylinder 

Put on ell on at i mid screw n piece oi 
common black pipe Jong enough to reach to 
the floor into the ell. Cut two pieces n and 
a - each 4 in. Jong from a piece of H^-iir 
shafting and drill a hole for a %-\u. standard 
machine thread through the center of each 
piece. Tap each of these pieces half way 
through with a IcI'Mirnul thread tap and 
through the other hit If with tt right -hand 
thread tap, .Make the threaded hook, B ( of 
Ti-sn. round iron, bent lo fit the outside 
diameter of the pipe. Cut the hook with 
left-hand dies. Malic books b, l>\ h" in the 
same way, except to thread h" right hand. 
Make the bracket, f, supporting the piston 
head, e, of % In. round iron* A side view 
of the 1 (racket is shown itt A. Hake the 
stud at *.■ with a rightduiud thread on either 
end: the blank space at e is for the grip of 
a pipe wrench. This device is recommended 
by u correspondent of the National Engi- 
neer. 



out on a straight draft, says a correspondent 
of tlio Black smith and Wheelwright hut will 
conic out easily by swinging away from the 
log and back. 

The other Illustrations show how a peevey 
dog is made. Use Tax'll -in. iron, heat it 
about 1% in, from the end to a good warm 
heat, blit tie careful not to burn, bend 
slightly over the horn of the anvil, Fig. 2 , 
then stand it on its hot end and hammer to 
l ho shape of l-'ig. 3. Draw to a point and in 
the other end punch the eye. Bond to the 
shape of Fig. A, so the point will set % In. 
out from one of two parallel lines 5 hi. apart 
when placed as shown Sn sketch. Use an 
anvil with a 5 in. face and In cither of the 
dogs described do not allow a squEtre corner 
to form in tlie throat, or the heads will 
break off. 



HOW TO MEASURE CORN IN CRIB 



This rule will apply to a crib of any kind 
Two cubic feet of sound, dry corn in tlie 
ear will make it bushel shelled, says Bruin 
Man's Bnlde. To get the quantity of shelled 
corn In a crib in the ear, measure the 
length, breadth and height of the crib. In- 
side of the mil ; multiply the length by the 
breadth and the product by the height ; then 
divide the product by two, and you have 
the number of bushels in the crib, 



Do not neglect to send for the second vol 
ume of Shop Notes. Price, 50 cents. 
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NGN-FREEZABLE COOLING WATER 
ARRANGEMENT FOR GAS- 
OLINE ENGINES 



The water-cooled gasoline engine in use 
in cold climate usually lias a cracked 
water-jacket. because at some time or times 
the Mater haw been lor&otten anil allowed to 
freeze. Tlmre are other means of cooling 
the cylinder, it true, hut pure water Is 
the best- The following described arrange- 



Floor Line 



ii 



r 



merit, devised by a cvkrcajmmle&t of the 
American Mae hi hint, will do away with all 
difficulty Hi ibis fine: 

Make an underground cistern -a common 
30 bid. capacity or enough to last through 
the winter months. Let the water supply 
be piped from the roof drains, (he soft wa- 
ter doing away with lime Incrusta- 
tion in the cylinder. Place the tank so that 
the pump may be directly over it and ar- 
range with whatever modifications arc re- 
quired, ns shown in the diagram* Place a 
common deep- well pump cylinder, C at tbe 
I>ott0ui of the tank A, :md carry a pipe up 
into the bottom of n reservoir. R H which 
should he placed about 2 ft* above the level 
of the loft of the engine cylinder. Any kind 
of vessel that will hold 3 gallons or more 
will do for the reservoir. Run the pump rod, 
1\. up through pipe E r and reservoir E, and 
attach it to any convenient mechanism for 
giving it the necessary reciprocal ting motion. 
At a point e in pipe E, preferably below the 
floor, Insert a T and from it run pipe a 
to the bottom of the cylinder water-jacket. 
Carry the overflow taken from l ho top of 
the cylinder back to the tank by pipe r t 
At point v in pipe T drill a ^-In. hole and 
leave It open at all time*, so that when the 
pump stops the wmPt will drub* back. 




The pump should In ad cases he of ample 
capacity and should have a stop-cock at G, 
for gauging the flow, the surplus being re- 
turned to the tank by the overflow pipe R 
attached to U near the top, A cooling wafer 
temperature «jf 150 degrees as It leaves the 



9 





Cooling-Water A rrjn^nitut I* r Oil 4 aline BnjjirU' 



cylinder indicates the highest degree of heat 
permissible in running gu$ or gasoline en- 
gines. 



INK FOR LABELING 



Am Ink that nothing will bleach Is made 
t)y mixing pyrogallie acid and sulphate of 
iron in equal parts. Farticmlarly useful for 
marking labels on bottles containing acids. 
Varnish the label after the ink is dry so 

that moisture will not affect It. 

— - 

New oak flan y be made to look old by 
sponging with m strong hot solution of com- 
mon soda in water. This will raise the 
grain which must be cut down with sand- 
paper. 
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LOOSE PULLEY SUBSTITUTE 



For ;i holt tlirtt lx not much used Hu? n\i 
plfancc shown in the illuslrntton will take 
tlie place of a loose? pulley, says a corre- 
fipondent of the Engineers' Review, 

Small rollers are located near the flange 




of the driving pulley. The top roller is even 
with the face of the pulley or nearly so, 
the other three are a little nearer the shaft 
ami the lower one Is still nearer the shaft. 
The belt may be handled by hand with 
tli is device, though for a large belt it is 
better to use a stick for removing it, The 
rollers may l>e fastened to a joist by Jog 
or wood screws on which they turn. The 
bob will not wear by friction when standing 

as In the case of a loose pulley. 

, 

GONG CONNECTIONS FOR TELE- 
PHONES 



For the nol&y plant where the telephone 
bed cannot always be heard a simple gong 
signal will prove a great convenience. 

Put the telephone In a quiet room adjoin- 
ing the boiler room and connect it with the 
gong and two dry batteries in the boiler 




Connecting a Telephone with A Oun^ 



room, as Indicated in the 1 1 hi strati on. The 
dry batteries and the gong are connected 
in series to binding posts^ R f R t says the 
Practical Engineer. T is a trigger pivoted 
at Pj, A Is a piece of steel pivoted so that 
the spring can draw it down to touch the 
contact S, When the telephone bell rings, 
the clapper releases arm A. which oontacls 
at S completing the circuit and causing the 
gong in the boiler room to ring. The trip 
must he reset after every call. 



IMPROVED METHOD OF FASTEN- 
ING A ROPE TO A RING 



In regard to I he method of fastening a 
rope to a ring, isri vou in our September 
number, Harry lie Joaimls, of Chicago, 
says: 

■Tiie method illustrated in your article 
docs not prose ill, as staled, two thicknesses 
id rope to wear through, foi\ when the first 
thickness is worn through, it is worn 
thro ugh in such a way that tlie half-hitch 
holding it Is insufficient to stand the strain, 
Xut only tills, but the seizing shown in the 
illustration should have two or three cross 
lightening strands, as shown in 1 hi' sketch 
submitted herewith, to prevent the inevit- 
able play of one rope upon the other. 

fh Ry I he method I show, the rope takes 
a round turn through the ring and then is 
given a half hitch over the main rope and 




the end is fastened to the rope {Fig, 1), as 
in your Illustration, with the addition of 
the strands above mentioned. The advan- 
tage I claim for this method of fastening Is 
that I lie half-hitch takes a con aider able por- 
tion of the strain and the round turn gives 
two wearing surfaces in the ring which can 
easily la? examined at any time by pushing 
the lull Mil toll towards the ring and oil larg- 
ing the round turn so that the Inside sur- 
faces of the rope are seen easily, If wire 
is used ( Fig. 2) s it should not he hammered 
flat nor Is a round turn needed In the ring 
whatever. It should lie laid around a split 
thimble and two seizings should he applied 
to it instead of one. 

-i [u tightening seizings, the strands are 
woven in and out and thou pulled tight and 
cut off short {Fig, 3 ) J* 
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WATER SUPPLY SYSTEM FOR THE 
KITCHEN 



In country towns where there is no water 
system a simple supply system for the 
kitchen will he found ti prmit convenience. 
Procure three barrels, one n very large 




Hot and CcpIJ W ater Supply System 



pork barrel. Mount the largo barrel on a 
strong bracket outside the kitchen, in a shed 
if there be one. and make an inlet by which 
the soft water from tin 1 roof will flow into 
It. With a Mr hi. pipe* an elbow and a bib 
for connection*, run the water from this 
barret to the kitchen sink and arrange for 
the overflow from the burro! to lie run in 
another direction. Pipe the discharge from 
the sink to another barrel placed jus! be- 
low the supply barrel, but on the shed floor. 
The barrel can be wheeled away on a liar- 
row or cart to empty in some suitable 
place. 

if the pump he one of the ordinary kind 
and out of doors, replace it with a force 
pump in the bouse at the si ah ami arrange 
it to connect with the supply barrel so that 
when there is no soft water the tank may 
he filled from the pump. 

Place t he third barrel mi a strong bench 
back of the stove and lead a pipe from the 
supply tank to the barrel, eoimeetmg it at 
the bottom of the barrel. This pipe should 
tie provided with a slop-cook t<« shut ofT the 
supply when the lint water barrel is full. 

Make the water heater of *-'1 -in. pipe and 
install It hi the stove. From the bottom 
of the hot water tank run a pipe tu the 
heater. The return pipe from the heater 
connect into the side of the hot water tank 
about lh In. above (lit 1 bottom of the barret. 
Make the connections by means of iron pipe 
with long threads rut on ft and use Jam 
nuts on both sides against asbestos washers 
soaked in red lead. Put the hot water service 



cock a few inches above the side con- 
nection so that the barrel can never l>e quite 
emptied. Make a cover of sheet metal In 
the form of a cone for the top of the barrel 
and lead a small pipe from l lie cone to the 
chimney to carry off any condensed steam. 
This system is recommended by a eor re- 
sponded of the Metal Worker, who installed 
one that worked admirably, 



PUTTING ON BELTS WHEN PLANT 
IS IDLE 

Starting the mill up En order to put on 
IndtH is a si nine of extra expense which 
may he avoided by the means illustrated 
herewith. Place the belt on the driver pul- 
ley and run it as far as possible, says a 
correspondent of the American Miller. Then 
tie a rope around the belt and pulley behind 
the arm of the pulley. Put ei lever in under 




the rope and on top of ihe belt and press 
down, With a long lever a greater weight 
oil n be exerted on the belt. The driver 
pulley will then turn the belt on readily. 



Life subscriptions to Popular Mechanics 
nmy be purchased for $10, fJet one for your 
buy n ml confer a lasting benefit on him. 
Five-year mibserlptfon* at $3. 
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REPAIRING A DISK VALVE 



TLu 1 following method of repa Iritis a -Jen- 
kins disk valve is, recoin mended by & corre- 
spondent of the Practical Engineer. 

With o large monkey wrench unscrew the 
bonnet, giving il it quick. sharp pul] to 
loosen the thread. A large wreneli will not 
spring easily and round off tlie corners of 
the bonnet. If a valve has been in use 



under steam pressure n long while, it nui y 
be necessary to apply u St ill son wrench. 
Remove marks made by the teeth of the 
wrench by filing carefully. Hold the disk- 
holder with one wrench and unscrew the 
nut with another, ua shown in rig, 1. If the 
disk and nut do not route nut together 
soften the nut by holding It in a gas fhutie, 
after which it may be cut or pried out easily 
and a new one pul in. Put a prick punch 
ninrk In the edge of the threads to prevent 
the nut from working off easily. 

For repairing tin- seat of a ♦Jenkins valve 
Fig. 2 shows it good plan. Remove the bon- 
net and screw in the bushing (2) to form a 
guide for the stem (2), on the lower end of 
which Es a circular die { l), When this is 
turned by means of the brace it files the 
sent until ad i regularities are removed, 
making It as good as neu . 



TO SOLDER AGATE WARE 



A correspondent in the Metal Worker says 
holes in agate ware can be soldered, not- 
withstanding the general belief to the con- 
trary, lie says, take a chisel out of your 
side pocket, as I suppose you carry all your 
small tools with you, and give the old agate 
ware a crack or two and see what it does. 
Then take your file and rasp and give it a 
few strokes to brighten the metal, after 
which some cut acid should be put on mid 
the whole can be readily soldered. The 
owner will say that you have botched tits 
nice agate ware, but this is the best way to 
do the work. 



BLUEPRINT CHEMICALS 



For making blueprint paper prepare the 
fid lowing solutions; Lit rate of Iron ami am- 
monia, lvi oja +J dissolved in S ok. of water 
and red Prussia te of potash 1 *4 ok. dissolved 
in 8 ok, <d water. Keep the solutions in 
separate l Kittles until ready to use them. To 
use, measure equal quantities from each of 
[lie bottles mid inhv by shaking well. Keep 
the mix mix away from white light, wains 
Machinery, applying it to the paper in a 
room [] I mnme led with ruby light, Dry the 
paper hi tins room, also, and keep if in the 
dark until ns* s d. One ounce of the mixed 
rhemical will cover 4 s<p ft. of paper. 



TO FIND NUMBER OF TONS OF 
HAV 



Rule— Multiply the length In yards by the 
height in yards, and that by the width In 
yards and divide the product by 15; the 
r plot lent will be the number of tons. 



HOW TO TIP BOILER FLUES 



Tipping boiler flues is a very simple mat- 
ter If one just knows how to go about It. A 




Tipping Boiler Flues 

cun rspondmit of the Pluck smith and Wheel- 
wrfght recommends the following method: 
Lap the flues one-half inch and take one 
brat and weld in the fire. Then straighten 
them up on the horn, Second heat in the 




fire and weid on the horn. It will bo hard 
to loll where the weid is and the flues will 
he aw good as new. 
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MAKING ft)RCEI> PITS 

To bore oni a wheel n c s d tuns a shaft or 
other part to Ik? driven ur forced intu the 
wheel I iv means of heavy Nows or hydraulic 
prcmiviq i* an operation of the moat fre- 
quent mTimviifM in every mnehlui! wln.p mid 
is of Hn-h utility as to In* Inti j.qicinin hie. The 
grip and solidity of a driven fit is some- 
thing remarkable. Bolts ami nuts will 
loosen* hut no amount of vibration will a f- 
foct 1 lie integrity of a wolhiinuJe press tit- 
Systematic experimenters and nice harden I 
writers have been somewhat, neglectful *if 
this subject, and vnnsidiThtg it* Importance, 

I he matter would seem to merit more alten- 
1 inn. Tii' 1 Lin tii contained in this article 
came to | bo niithiiv by frequent experience 
in the every-day work of n machine shop, 
rut her than from deliberate experiment. 
These conditions do not afford the same op- 
portunity foi act- unite observation as would 
a carefully eond noted test, but the figures 
obtained are sufficiently elo? 1 to give satis- 
factory results. 

The [tart to be driven must of course be 
slightly larger than the hole which receives 
i j, hut the difference is exceedingly small, 
and the first step is evidently to determine 
this amount correctly. The common prac- 
tice is to gauge (he overside solely by the 
feel of (lie calipers, but the element of un- 
certainty in this method is very large. 

In figuring tile necessary allowance for 
any given case, the principal factor is the 
size of the job. To make n press lit of the 
greatest possible strength, there should be 
n difference in size of from two to three* 
thousandths of an inch for each inch of 
diameter. The required pressure in tons 
will be the a How unco in thousandths multi 
plied hy the ilia meter in Inches a ml by one 
in id a half. For example, a wheel is to be 
forced upon a 5- in. shaft. 5 X ,002 — .010, 
which Is the required allowance, and the re- 
quired pressure will he 10 ■ 5 x l 1 ^ “ 75 
(tons). On smaller pieces when the tit Is 
required to l»e very heavy, the larger figure 
or .003 por inch of diameter may l>e used* 
Say the shaft Is 2 in,: 2 x ,00:1 = O0fi: 

,01 H> will he Hie allowance and the pressure 
will be 6 x 2 x lVj ~ IS (tons). 

It will he apparent, however, upon a lit- 
tle reflection, that with pieces of very large 
size the necessary pressure would he very 
great Indeed. For instance, a If> in, crank- 
pin is to be pressed into Its disk* Ky the 

ntk\ ,002 X If) .030; mid 30 * 15 x - 

675 (tons), the pressure. Very few shops, 
not even the largest establishments, are 



equipped with 1 1 jo means of obtaining such 
crnorfttoils pres surcs; and moreover, it is 
rarely necessary in large work tn lit; two 
parts together with such extreme tightness. 
An allowance* of about bln oti the above pin 
would ho sufficient and would bring the re- 
quired pressure within more convenient lim- 
its. 

It is also true that the driving allowance 
must in many cases ho limited by the strain 
which the job will safely stand. The ma- 
terial and thickness of llie metal which sur- 
rounds e lie bole, the length of the forced 
shaft, etc., these points are in some cases 
governing considerations. As - a general 
thing, however, in ordinary cases when It is 
not necessary to go to extremes, tin* given 
rule of .002 per inch of diameter may be 
used on ail work up to about 4 in. For 
larger pieces a total allowance of ,008 to 
,010 is about right, regardless of size, About 
.007 will make a 40- ton fit on a 4 -in. axle. 
When the required pressure is specified the 
necessary allowance may be found as fol 
lows: Divide the pressure in tons by one 

and u half times the diameter in inches, 
The quotient will he the required allowance 
in thousandths. Time, a wheel is to be 
pressed upon a 4- tin shaft at 30 tons; 4 X 
IVj - = 6 and 30 x- ft s=. 5; .005 is therefore 
the allowance* 

For driving fhs, a total allowance of , 00 C 
without regard to size is good practice with 
pieces larger than Hj in. For smaller pieces 
apply the first rule giver for pressure lUs. 

A shrink lit is usually made in cases 
which require the greatest possible binding 
effect. The allowance may be somewhat 
greater than for a press lit. Some railway 
companies shrink their locomotive tires on 
at .1 b-t In, per font of diameter. Others use 
double Hiss amount nr 1 T2 In. per font. It 
is probable that about ,003 in, per inch of 
diameter will secure the maximum effect in 
any ease. 

la making a press lit with an old wheel 
which 1ms been previously pressed on and 
off, the foregoing rules do not apply. In 
this case the niet.il forming the circumfer- 
ence of the bore has been nurface- hardened 
by the pressure to which it Lias been already 
submitted, mid the force required to pivss 
the wheel on will be about double that re- 
quired for new work, or. the forcing allow- 
ance may he reduced to one half regular 
amount.— Contributed by R. M, Ilowell. 
Steuben vi lie, Ohio. 



Life subscriptions to Popular Mechanics, 
$10; or sent five years for $3. 
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A KINK FOR THE LUBRICATOR 



The following kink may be old to some, 
but those having never tried it may vise It 
with benefit. 

Between the pump cup, A. and the throt- 
tle or s team 'Chest Insert the valve C, and 
the tee E, In the %-Jn. pipe, F, insert valve, 
\X Pipe, r, taps the "ail-up" of lubricator 
11 at O. Close valve C r open 11 and pump oil 
from A into lubricator. The condensed wa- 
ter is displaced by the incoming oil and 
rises through pipe X and is carried off into 
the steam pipe. Thus the draining of the 
lubricator is avoided. 

In case of the failure of the lubricator 
and it is desired to oil cylinder by hand. 



knot, there is no loose end of rope to bother 
with.— Contributed by Paul MeMfcbaet, 
Hartstown, Pa, 



COUNTERWEIGHT FOR DROP OR 
SLIDING DOORS 



A cheap and good counterweight for drop 
or sliding doors or for tightener pulleys, 
may he made of a piece of 3-1 n. r 4-in. er 
& in, gaa pipe of any convenient length. Put 
a common cast iron washer at one end, or 
a block of wood will do* Rare a hole through 
the wood and pass a rope through. Tie a 
knot in I ho end of the rope and put a block 
of wood corresponding to the first block 





close valve D. open C and pmnp oil direct 
to cylinder.— C ontributed by Lee Hnyer, Ok- 
mulgee, L T. 



SIMPLE WAY TO FASTEN A ROPE 
TO A RING 

Make an ample- sized loop by braiding the 
end of i he rope into the rope* This may he 
done by passing the end of the rope, which 
should lie untwisted, under every second, 
strand, cutting a little out each time to 
make tf taper. Then roll it on the floor with 
the foot and a neat job will result. 

To attach to the ring simply pass the 
loop through the ring and slip the loose 
end of the rope through the loop. This gives 
two thick nesses of rope on the ring, is easy 
to put nn and remove and as there Is no 



at the other end of the pipe to hold the 
rope In the center of the pipe. If the 
weight Is not heavy enough, lilt the pipe 
with anything convenient, sand will do, — 
Contributed by F. A. Sustiris Stevens Point, 
Wif. 



It is. stated that an alloy consisting of 9fl 
per cent copper, 11 per cent tin. a ml 4 per 
cent phosphor tin — containing 5 per cent 
phosphorus— lias been found the host for 
castings for hydraulic purposes. The addi- 
tion of two parts of lead makes the metal 
rut easier, but the castings are sounder and 

more uniform without it. 



Shop Notes for 1906 contains all the valu- 
able kinks published In Popular Mechanics 
during ItinPL Price, 5h cents 
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THE “AMERLKA’-AN ELECTRICAL 
STEAMSHIP 

The "Ainerltfi." tin' palatini steamship 
lately added to Hit 1 Hamburg -American Line, 
comes nearer being elect ideally equipped 
throughout than any other passenger steam- 
er. Wherever feasible small motors are 




An Electrical Ocean Palace; t lie ■■ Ameriko'’ 



used to drive (lie machinery throughout the 
vessel, and in addition there are an electric 
elevator, electric call systems, n telephone 
exchange, with connections In all state- 
rooms* electrically operated bulkhead doors 
(controlled from the bridge), a submarine 
signaling system, wireless telegraph ap- 
paratus. electric light, fans and baths. Elec- 
tric ventilation is Installed throughout and 
such minor details as 1 mot-cl cutting nm 
el lines, harbors' brush machines, knife- 
cleaning marl lines, dough-mi xers, etc. t are 
alt run by electricity. 

The ".Ymerikn" is a steel twin-screw ves- 
sel of n tonnage at' 32,800. Her length is 
67(1 ft.; beam. 74 ft; depth. 52 ft. She has 
eight decks and her crew numbers 530, of 
whom 132 constitute the engine staff. Her 
speed is 20 knots. 

■ » «» 

PROFITABLE TREATMENT OF 
BLACK 5 AND 



The placer gold miner has regarded black 
sand, from the earliest period in The his- 
tury of the industry ns an intolerable nui- 
sance. interfering with the “clean up," and 
robbing him, despite nil Ids care of an ap- 
preciable quantity of the finer gold in the 
operation of separating the precious metal 
from the dross collected in his sluices. 

It has been reported, and never denied, 
that tlie foundations of the fortune of a 
California pioneer publisher, now dead, was 
laid from the gold which he patiently recov- 
ered from the Ida ok sand which lie gathered 
from the miners of the camps in which ho 
was located in IP. This lie is said to have 



done by treating the Band with quicksilver 
in an old whisky barrel However, he hud 
few imitators, and most placer miners have 
been only too glad to get rid of the black 
sand that collected in their sluices in any 
way. 

David T. Day. Chief of the United States 
Ecological Survey, lias recently made a 
scries of examinations of black sand col- 
lected from various parts of the Pacific 
const, with the view of ascertaining whether 
it possessed a commercial value. 

The first discovery he made was that 
some black sands contained enough plat- 
inum to justify treatment for the recovery 
of that metal, which is now as vain able as 
refined gold. This lias stimulated the search 
for plat hium-boaring gold sands. Dr. Day’s 
later discovery Is that many of the Pacific 
coast black sand deposits contain a larger 
percentage of iron equal In quality to the 
X or w egki u p rod net. 

In one experiment he obtained 683 pounds 
of iron from a ton of black sand, Whether 
these sands can be made profitable to mine 
and smelt must depend upon the volume 
of the deposits. Dr. Day claims to have 
discovered an economical method of treat- 
ing them for the recovery of the metal. Just 
what it consists of, iias not been made 
known yet. If crude petroleum can lie 
used for smelting the or*?, it will furnish a 
new market for the California output. In- 
cidental Ey an existing industry would thus 
be materially helped through the develop- 
ment of a new one of equal Importance. 



MOTOR AMBULANCE 



The use of the motor car for all purposes 
fur which horse-drawn vehicles have been 
employed is steadily increasing. One or the 
latest, and best, is the motor car ambulance, 
which is now hi operation in Syracuse and 
some other cities. The motor power en- 
ables tile construction of large, heavy, easy 
riding vehicle*, which can make twice the 
speed of horses. The ambulance illustrated 
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has 16 h. p. , weighs 2*700 ]l>s., ami carries 
m large gong of peculiar sound, will eh readily 
distinguishes it from nil other emergency 
vehicles. 

Hie motor hear so is now tlie logical, and 
equally practical, sequence. When motor 
hearses were suggested two years ago, the 
idea was criticised as nut in keeping with 
good taste, Sneh prejudice lias rapidly 
waned, and the motor hoarse will surely 
take its place in the near future. 

+♦+ 

A CURIOUS ENGLISH LOCOMOTIVE 

English railways are devoting a good deal 
of attention to improving their suburban ser- 
vice, They ate uecmupJishiug this hy means 
of il combined locomotive and passenger 
ear, under tme roof and operated by only 
three mem engineer, Ilreman mid conductor. 
The power is a steam locomotive of u mis mil 
construction but which ts not visible. A 
quick steaming vertical boiler is used, the 
I] re-box of which Is nearly round and made 
from one piece of pressed steel, w it la no 
seams or rivets exposed to the flic, The 




Curious New Locomotive 



engineer can operate the car from either 
end; ear seats 4(1 passengers. Tin* ibvat 
North of Scotland Tty, Co. is using these 
cars. 



BIG PAPER-MAKING MACHINE 

M hal is believed h> be the largest paper 
milking machine ever built has been finished 
In Edinburgh., and requires a special steamer 
for shipping il to Sweden, where il will be 
opera ted. The machine is 185 feet long, 
weighs 550 tons, mid requires a 200 -lip. eu 
gine to run II. Two sheets n r paper, each 
75 in, wide, will come through at a rate of 
500 ft. per minute, or nearly 12 miles of 
paper an hour. The machine cost $7a.fHir). 



CONCRETE COLUMN TO BE TIPPED 
OVER TO FORM A DAM 

At \ h-loria Park, on tlie Canadian shore 
nf the Niagara river a remarkable dam is 
being built, It consists of ;t huge column of 
concrete 50 ft high and 7 ft. 4 in. square 
supported on a t resile 20 ft, high. Tim 




New Perm of Dam Construction 



column is soon lo be tipped over into the 
river to serve the purpose for which It was 
biiiib raising the water level at the intake 
rliciv, width is the source of water supply 
ter Niagara Falls, fad., arid for the Niagara 
Falls park and diver Railway Company, 

J h rough the center of tin 1 concrete column 
runs a big chain of 800 lb, weight, ami ut 
intervals of 8 rt. hi the ml uni n a wooden 
wedge a foot wide at the outside and 
i i peri ng to (j in. at the center is inserted. 
When the column is tipped over It will 
break at the points where these wedges arc 
in sorter I and will be in six sections, held 
together by means of the chain through 
the center. The column weighs about 20H 
Ions, and u hen prostrate will extend 2b in. 
above i lif i river bank. An opening will be 
left between the dam and ope river bank to 
carry away any h-e that may be floated 
down-stream In frmd of the intake. The 
method nf const met ion was recommended 
by Mr. tshum Randolph, consulting engineer 
oT the Chicago Drainage Canal, 

^-*- 4 - 

Lire subscript ions to Popular Media rsies 
$Kii nr, live years for $2. 
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POPULAR MECHANICS 



MECHANICS FOR YOUNO AMERICA 



BUILDING AN ENGINE AND BOILER 



Mmltl Liigifte and BtiLk-f 

The engine cylinder was bought fit n sec- 
ond-hand js lioj » „ It wu« minus cover, steam 
chest find holding-down lugs; the steam way a 
were but part hilly drilled out simJ one had 
■i drill broken out. The builder had some 
chisels made nud out out the steam ways 
oblong shape. Then he made pattern?; for 
the various missing parts of the cylinder 
and the remainder of the engine, and got 
eastings iti gunmetah lie also made nil the 
studs, hut bought the nuts* 

The cylinder is lagged with felt and ma- 
hogany, fastened with two copper strips. 
The piston is packed with cotton. The 
guide-bars were cut from % steel plate; 
the cross -head Ig a steel forging; the con- 
necting-rod is made from same pieces as 
guide- burs, but hud ends forged; the big end 
of same is copied from a gas engine one. 
Tin- crankshaft Is built-up steel: the fly- 
wheel is Iron with lead run into part of 
rim to balance crank: honritigs are made of 
guiiineta! ; the ecfCiitrU' is sleek and is made 
with a spigot; the strap Is giimnetal re- 
cessed to fit spigot; tin 1 eccentric rod 3s cut 
from a steel plute. The haw of tlie gov- 
ernors is gun metal and forms a guide for 
valve rod and hearings for vertical and hori- 
zontal shafts of governors. The balls were 



i nrned Horn brass rod, same piece as the oil 
nips were made from; the arms were made 
from horseshoe nails. The throttle valve 
was an old gas tap: the valve is so ar- 
ranged if the governor belt breaks- or slips 
off pulley the steam is shut off the same as 
when governors are extended to their ut- 
most; the engine is mounted on a %dii. 
brass plate, and the whole mounted on a 
hardwood box* 

The donkey engine is intended to supply 
the boiler with water* which will pass 
through the reed heater, shown lying be- 
tween the engine and holler. This feed 
heater is made from an old beer pump. It 
contains seventeen f ,-ln. brass tubes, fi in. 
long inside. There are three baffle plates; 
the exhaust enters at the side at one end 
and goes out at the bottom at the other 
end; the position or feed heater Is under 
nealh bedplate* to which it is screwed in- 
side of box. 

The holler is made of copper, Ft. 
f I ■ ; the longitudinal seam 3s double riveted, 
the ends are single riveted. The furnace 
tula? is brass, 14 B. W. CL, and contains 



Knginr onU (toiler Connected 

eighteen % water tubes. The six return 
tubes are brass. lV t in, diameter, 18 B, \V. 
Cf; the smokobox is sheet brass bolted to 
end of boiler; chimney is slice! copper with 
a brass top; rivets are % in. diameter and 
U in, pitch. All seams and joints are 
sweated with soft solder after being riveted 
and expanded. The water gage is pj * n - 
diameter and Is home- made. The buck 




A model engine and boiler were con- 
structed by a correspondent of the Model 
Engineer out of what odd parts lie could 
pick up at th«' jtmk store and the second- 
hand shop. The boy who tries his band at 
building such an engine will find the work 
a source of both pleasure and profit that no 
ordinary occupation would yield. 




POPULAR mechanics 
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pres&ure valve is made from a swing gas 
bracket, as is also the stop valve; the safe- 
ty-valve Ib also made From scrap, except 
spring; the pressure gauge was bought. 

The superheating coil is In. diameter 
(copper), <; ft. long; steam Is led from dome 
Inside of holler. Boiler is covered with asbes- 
tos mill boa rd, fastened with fourteen brass 
hoops. The furnace is fitted with fire-bars, 
and is adapted to burn coke n r oil. Below is 
given particulars of the boiler and engine. 
Boiler: Length over nil, 18 ha.; length water 
spaos, li> in.; diameter of water space, 1U in.; 
diameter of furnace tube, 3 in.; diameter of 
return tubes, 1*4 in. diameter of water 
tubes, % in,: diameter of safety valve, % in.; 
capacity of boiler to working level, 2 s .£ gal- 
lons. Engine: Cylinder diameter, l s -j in.; 
cylinder stroke, 3 in.; crankshaft diameter, 
% in,; bearings, diameter, % in. ; bearings, 
length, % in,; flywheel diameter, in.; 
weight of engine, 9 lb. 



make dents in the shelf for the dock legs 
tbiil II may always be placed in the right 
spot mid so it will not slide* a round when 
the alarm goes off. 

To operate the device, place a record on 
Hie mandrel, wind machine sufficiently to 
play the one record, then place the flattened 
end of wire B in the notch in the governor 
fail I and release the start] ug lever* so that 
Use machine is free to shirt when the alarm 
key pi ills wire B out of the notch. Turn 
the alarm key around one- had of one revo- 
lution in the direction of arrow 2 so the 
end of I lie key marked C will occupy the 
position now occupied by the end marked 
D, Hook wire A into the ring of tile alarm 
Key and the eye of wire B. When the alarm 
gtrf*s off l ho key will turn in the direction 
of arrow 1 and judl wires A and B, tints 
stalling the grapho phone.— Contributed by 
(Tma, lb Fmry, Norwalk, Ohio 
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Alarm for Sound Stampers 



IMPROVED ALARM FOR A SOUND 
SLEEPER 



This device is a combination of the or- 
dinary alarm dock and a graphuphone and 
is warranted to arouse the soundest of sleep- 
ers. 

Insert a wooden wedge between the brass 
block of the alarm key and the ring of tltc 
key so that the ring will not drop down. 
Bend each end of a piece of wire 9 in. long 
up in. (A). Shape'll wire (11) 3 in. long 
with an eye at one end and flattened at the 
other. Connect up these wires with the 
clock and the graphophone ns illustrated; 
filing a notch in the governor bails to re- 
ceive the flattened end of wire E. On wire 
ft hang a wooden block by means of screws 
with eyes just large enough to fit over the 
wire easily. 

When the correct distance between the 
clock and the grupbophone is ascertained, 



A SIMPLE REVERSE FOR A SMALL 
MOTOR 

A simple and satisfactory reverse for 
small motors may be made as follows; 
Make the frame of the reverse as shown 
in the illustration of wood 1 in. wide. Cut 
nut a wheel, ft. about 1 Vi in. diameter, and 
run a rod through it. To this wheel fasten 
two copper plates (C and HI at opposite 
sides. ( otniCct V with V", and: 1) with E. 
Make two brushes, ft and f, by taking the 
insulation from some telephone wire; fasten 
the bl ushes as shown, so that they will not 
foul the wheel. Bend the brushes hi :i 
little, so they will make better contact with 
the copper plates. Then connect 1 with M 
and N with A. 

By this arrangement the current is run 
from A through the field coil, from which 
it flows to brush H. Turn the wheel so 
that C and II are lu contact; the current will 
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then flow to ltrash F and out at E. As E 
is* connected with plate D and D with 3 tlie 
current is formed from E by connection with 
the butteries. 

Turn the wheel su phi to C is In contact 
with brush M, and plate C will ho in contact 



with brash t, This senifR the current to 
the other brush. V. and consequently onuses 
the motor to reverse, Li! the directions ai-e 
followed carefully the reverse Is corn in to 
lie n snccoss. — t crntriluited by fi. iVlaplaitio 
Unit. Water Mil oil flub, Highland, X H J. 




TO MEND PUNCTURED TIRES 



Any boy cun mend iiis own bicycle tires 
when punctured. All he requires is a tea- 
spoon, a piece of rubber cut from an old 
Inner tube (which will cost only a few 
emits) , live cents worth of benzine and a 
small piece of sandpaper. It saves time to 
(tot all the materials together before begin- 
ning to repair the tire, 

Hake a gum for sticking the rubber to- 
gether by cutting ft piece of rubber VWh in. 
Into small bits am! pouring a little benzine 
over it. Pur in a bottle and let stand five 
hours. To remove the th*e front the wheel 
run the handle of the teaspoon around the 
rim under the tire and lift off the outer 
tu he on the side; then pul] the inner tube 
partly nut and loosen iE all around until 
you come to the valve. Knock the valve in 
and The inner tube will come out easily. To 
locate the puncture pur the tire blown up 
In si basin of water and note where the bub- 
bles rise. Dry the lube well with cloth and 
mb the leaking place and also the rubber 
for the patch with the sandpaper. Apply 
the gum freely to leak and pnldi and wall 
a minute tin the benzine evaporates and the 
surfaces heroine sticky. Then press the 
patch firmly over the leak and leave to dry 
ten mi mites. Put the tube ii] the covering, 
setting it well in the rim and inflate it.— 
Contributed by Willie Hare, TetroJcn, Out. 



AN OPTICAL ILLUSION 



Learn to train the eye to accuracy. In 
the ncroinjjRnymg Illustration the horizontal 
dotted lino appears shorter than the vertical 




dotted fine, when, in fact, they are of exact- 
ly the same length. 



Mechanics for Young America tells of 
many machines, engine^ and amusement de- 
vices tuiy boy can make at small espouse. 
Price. 25 cents. 
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“I’m Well 



Because of Liquoione," is a Tale Told Everywhere 



In Almost every hamlet— every neighbor 
hood— there sire living examples of what 
Liquozone pan do. Wile wit you are, you 
need not gn far to find some one who has 
been hoi i ed by it. 

Talk to some of those cured nne«: per 
baps your own friends are among litem. 
Ask if they advise you to try Liquozone. 
Or let us buy you a bolt Ip. and learn its 
power for yours*e1f. If you need help, please 
don't wait lunger; don't stay sick. bet us 
Bbow to you— as we Lave to millions — wbat 
Liquozone can do. 

What Liquozone Is 

The virtues of Liquozone are derived 
solely from puses. The formula is sent to 
each user. The process of making requires 
large apparatus, and from H to 14 days 1 
time. It is direr led by chemists of tin* 
highest class. The object in to so fix a ltd 
combine the gases aw pi carry into the sys- 
tem a powerful ton ic-gd - mickle. 

Coni net with Liquozone kills any form of 
disease germ, because genus are of vege- 
table origin. Vet to the body Liqumtone 
Is not only harmless, but helpful in the ex- 
treme. That is its main distinction. (V>ni- 
mtm germicides are poison when taken In- 
ternally, Tlmt is why medicine has been 
so helpless In a germ disease. Liquozone is 
exhilarating, vitalizing, purifying; yet no 
disease germ can exist in it. 

YVo purchased the American rights to 
liquozone after thousands of tests had been 
made with It. Its power had been proved, 
again and again, in the most difficult germ 
diseases. Then we offered to supply the 
first bottle free in every disease That re- 
quired it And over one million dollars have 
been spent to announce and fid till Ibis of- 
fer. 

The result is that 11,000. hOO bottles have 
been used, mostly in the past two years. To- 
day there are countless cured ones, scattered 
everywhere, to tell what Liquozone has 
done, 

But so many others need it that this 
offer is published still In late years, sci- 
ence haw traced scores of diseases to germ 
attacks, tlld remedies do not apply to 
them. VTe wish to show those sick ones— 
at our cost — what Liquozone can do. 



Where It Applies 



These are tin* diseases in which Liquo- 
zone has been most employed. In these it 
hug earned its widest reputation. In all of 
these troubles v\e supply the first bottle 
free. Arid in all— no matter how difficult— 
we offer each user a two months' further 
test without the risk of a penny. 



Asthma 

Abn-eafi- —A natm-ia 
.flrOBCll It is 
Jl loo iJ Po i hi ■ n 
Bowel Troubles 
Roughs — Cfllilg 
Consumption 
Pontaetlou* Diseases 
Canrer — * ’‘utarrh 
Dysentery IbfirrhiH 
Hysiwiisln Dandruff 
V: r - ze m ti KrytlpeJae 

AIfi] TTlUPt foilTEI* of 
KEdnry Troubles 
Stomttt-h Troubles 



Kerro-jj — Gall Stones 

O-Ht n. - -liuul 

Ilay Fei- or— Influenza 

Del Grippe 
Jji'iici: i r rhea 
JUilaria — Nouralgta 
Pill'?— Quinsy 

pi It'll mmlim 
Mils rUrittRKfrS 

Tutu rc-iitotia 
Turn n rs — T "let rs 
Throat Troubles 
■ folio wine: 

T.Dfr Trolihlfa 
Wonun’s LUtieii.in.-s 



Fpv -r. Inflammation nr oatarrh — Impure or pol 
‘■'ilii' 1 !] bio '0 — usually EndiCiit. el K^rm siLLaclk 

In m-i'von« rlobillty Llqunaont' arts an ii vilallier, 
nccomp] iHhtng rcniarkahlo iresults. 



5 Oc* Bottle Free 

tf you need Liquozone, and have never 
tried it, please send us this coupon. Wc 
will then mail you an order on a local drug- 
gist for a full-size bottle, and will pay the 
druggist nurse Ives for it. This is our free 
gift, made to convince you : to let the prod- 
uct itself show you wbat it can do. In 
justice To yourself, please accept it today, 
for it places you under un obligations whut 
ever. 

Liquozone costs 50c and $1. 



CUT OUT THIS COUPON 

FLU If mu ami nml] It to The Liquozone 
' 'em party. 4 S ^ - -HE 4 WaLia.sb Aw., Chicago. 

My dispasf Is .... . + * 

l have never tried Liquozone, but if you 
wlU supply tuc a 50e bottle I will lake it. 



A.3U Give fuLl addrf.iH — -ivrj.tr plainly. 



Kotc that IhiF nfL-r applies: t <r new uasrs only. 
Any physkuin ■ «c hnspnal not yd using LI quo- 
a-Tny will be gladly supplied for a test. 
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TUB LATEST 



$2.25 EACH 



THE BEST 



No. 



m 



NAPANOCH 



Pocket Knife 
Toot Kit 



A USEFUL XMAS PRESENT 

Most Useful Pocket Knife Combination. Made, in 
America, b\ Skilled American Mechanics. Waff id ted 
Leather Pocket Book 4 1-4 id* Long by 3 1 ^4 in, Wide. 
Contains Pocket Knife* File* Saw, Chisel, Screw Driver 
and Reamer, Ash your dealer, or quill be mailed to 
you on receipt of $ 2 , 25 . 



U. J. ULERY, 



7F Warren »St.» N. Y. 



Mechanical Drafting 



TECHNIC OF 






BY L'BAS, W, liKIMIAKDT 



Chief i> raftsman, Fniiineorlne News 



Anther of 1 "Letter] ng foi- Draftsmen. EagiaeOia and 
udentB." 



i 



■■snows HOW TO DO IT** 

Contra fin ■chunk' r* on ow-tlin i ng L lettering, outlies shading, 
section lining, curved surface ahmllng, blind mg o£ Inclined 
gurfaa**. tLi|j[i«rjL^h(tiU JniwiiiK, cNtroutef nn4 etc. 

Hon rd h IUH in-. ti|h. trD text i I |LUtii-ntiou* *nd II fall 
pen? PJ.Uefl 1 to IV con lain, Uif distinct ccnvett- 

tiona tor weetiem 1 Lninyr. 

"Prof. Jacoby of Ci>rnei(, SMVS J “ of the 
eh Alters On ‘outline shading* *nd on 'section lin- 
ing* are atone ‘worth the price of the book.** 



Most Popular Book on Mechanical Drifting Ever 
# Published 



Adeiited bn Standard in manr Technical t+uhoois 

PRICE, ^ 1.00 



MEC H AN ICS 



FROTH IMS FOR rVEINFFRINfi STUftfNT$ 



Wj- Prof, Frank Ft. Sanborn, 

$00 problem*- many being exam plea in eng inhering 

pMuctice. 

Contented I, Work 1 Problems 1 to ITU'. 21, Force 
tProbJtTDit 173 to 4U6' T HI, Motion ■ Problems 40B toBUOjan- 
Bwominrl complete ladta- A practical, elomOntaff book 
of pro bi cut a for the use of practicing meebaulctf, 6U< 
eincera and student 1 ,, 

PRICE, 3*1 60 



tfend tor desi -rip-tire catalog M. p. and a earn pie 
C*W of Engineering News 



THE ENGINEERING NEWS PUBLISHING CO- 

£30 BROADWAY, NHW l'OKK 

>■ i i ■ imw i ww i Pwa T im i n 



BALLOONS Ftm SHOW WINHOWS.-Alllmsi 

any moving thing. however si lupl,- In Itself, wt 11 at- 



tract attcntkm when placed in a store window. Print- 




ers' ink tells of u miwd that w atched the antics of a 
dozen toy balloons phuvd hmse in n show window 
and iua do to bmioieo and tumble hi Jill directions hy 
niciius of an electric fun. 



In the: center of tin* a relied roof of All Saints' 
rtuirofr, ScdltiK. tn Bohemia, hangs a chandelier con- 
structed entirely of human bones. The church in 
which this remark able object Is suspended Is decora- 
ted from the Door to the eel ling with (ho blanched 
bones of human bodies. 






T 



IdealSIGHT Restorer 



__ 

*fo.yu> A .; 

•/ I Hr 

J&AM 



Is Your Sight Failing ? 

AH refractive errors, muscular trouble and chronic 
diseases of the Eye successfully treated by sc ten title 
MASSAGE. 

’ r *I am In my aevcnly-nintb year.anil have the Sight Restorer and 
yourselves to t hank tor renewed eye-s lg lit*" (Test i nn*n ml 1 7 1 j 

**I wish! could impress every one a! I tided so they would give 
the Restorer a trial.'* p‘eetlmoiaL&P.;+ 4 ) 

Ettc|Lish, German or Spanish pamphlet mulled fref. Address 
THE IDEAL COMPANY* z# H Broadway, New York* 



rii'riAu mnnilAn Cnntiln. 1 - Mvrhuii u-li,-n writ in e- Ad VPrtlsPTB. 




O. T. LOUIS CO, 

SCIENTIFIC INSTRUMENTS 

. We supply complete apparatus to coyer Course in 
Chemistry for Mechanics, Including bunsen burner, 
and rubber tubing, ring stands, test tubes, 
platinum wire, chemicals, etc, 

5!> FIFTH AVENUE, NEW YORK CITY. 



BE A 

WATCHMAKER. 



EARN WHILE YOU LEARN. ?^ w V"o B ^w!£S 

maker. 11 Foatftl will do. Stone's School of VY ntch m r* king, 

globs Bldg +, gt, P aul, i& >nfte«ot*- 

SEND FOR IT 

\ i 

j\^Y revised Ibt of ttiachftiery 

and contractors 1 equipment 
July issue, is now ready, and covers 
eleven printed pages with location 
and prices. I will be very pleased 
to send a copy to you if you will [ 

let roe have your address. 

Willis Shaw, Machinery 

171 La Salle St CHICAGO, ILL. 



WATER MOTORS 




The FELTON MOTOR possesses all the advantages 
rtf the fsnj‘ >us PE LTON WATE K WIIEKL. 1 1 is essen- 
tially a high, grade machine of the best mechanical con- 
struct!. >u, and is guaranteed to develop a maximum 

S ower nslnff a minimum quantity of water. Tests at 
ornell University show the remarkable efficiency of 
as per cent- Adapted for run nltig from city mains or 
independent water supply, and can be used for any pur- 
pose! requiring power, for example, dyu rimes, dairy 
and farm machinery, fane and blowers, printing 
presses, etc., etc. Mend for catalogue giving capacity 
and prices of various sizes. 



THE PELTOH WATER WHEEL C0„ 

3 £3 Main Sh, SAN FRANCISCO* 

140 Liberty St., NEW YORK. 




SINGLE SQUARE CABINET 

NO WASTE, NO Oil ■ SOAKED FLOORS 



The "OILER - ti exactly filled 
AT ONE STROKE; there ip no 
wetfloir. 

Fifty Different Styles, Send for Catalog XI L 



5 . F. BOWSER &C 0 * t Ft. Wayne, Ind* 



Flense mention Popnlar Mechanics when WfltiOir Advertiser?, 






Running Water for Irrigation 

(Pumps Water by Water Power,} 

RIFE AUTOMATIC HYDRA""*' DAM 

MO ATTRtmON. KO E3CFKN3K, EU7T3 

Complete System Extending to Stshk, Green house, Uvn, 
Fountains and Formal Gardens* 

Operates under 1^ Inches to fifl feet fall Elevates water 30 feet (or 
eTcrjr foot fall uaed. Eighty per ceat efficiency deveLOp&l Over B- n (!(!0 
jjlams io successful operation. Larue plan! a Jor towns, loatltlitlonB. rail* 
road tau bj, aua ire tgeitlo j , Catalog lie » nti test limit e s free . 

RIFE ENGINE COM" 

Suit«2l04. Trinity Building) N«w Yot-k City. 




TRANSPARENT hell push, -A recent Eng- 
lish Invention *o constructed thiiL Jig] it from within 
the house shines through the bell-push making It 



easy to locate the push at night'. Tim Idea seems 
to bo an entirely new one and la said to meet with 
favor In London. 



Ufie M2ETZ <& WEISS 

OIL ENGINE, Stationary and Marine 

l to la H, F*. 

128*136 Mott St. - New YorK 



ELECTRICAL GARDEN PARTY*— What was 
probably the largest garden party ever given recently 
occurred under the nu^pires of the Men’s Welfare 
League, tin organization of employes of the Dayton, 

1 04 Cash Register Co. The electrical Illumination* 
were un usually extensive for a Mingle night's enter- 
tain meut, and included the lighting and decorating 
of 400 acres. In putting In tlie nppnmtus there were 
used 50,347 feet of wire of various sizes, 33,S£).y candle 
power in Inca tub? scent lamps, 3,300 weather proof 
sockets* 1-350 receptacles* rIv gallons of lamp color- 
ing and 50 pound* of tape, A dancin g pint form, 
70 x SO ft. was lighted by £$0 eight -caudle power 
and 1-JO four^eitndle power incandescent Lamps. The 
main entrance was lighted with 350 four-candlc 
power lamps* Eight large electric signs advertised 
refresh me uf bootlis within the grounds. There were 
12 electric etc reopt Icons, in operation. 

Twenty-five thou mu nd lanterns from Japan and five 
thousand flower-lamps from Brussels were used In 
the decorations. Among the Japanese lanterns were 
thousands of celluloid globes, red, Ijlnc nmi yellow 
In color. These were hung together In great clus- 
ter;:, like bunches of grapes, and were swung from 
the limbs of trees. Two inllcs of hedges wore illu- 
mtnatod. — Contributed by Ohio Press Bureau. 



GET MONEY-1 DID-GOT $30 1” 

^ inlt vuka AnSnff plntlng. wriin M . X. buiL'ii of Pm, 
(hie 4 twill hlari im -SniUh did— ifaaV* tuj— 

hundred* P.Urfc-1 j iiirlni— u*w oucscUk y — mfrp.'tj 1 «hhIdj[ Id 
— -goodl gqing du L. ETMrT„fovrt> liaVe UbltfWtre, 

iriubti, kw«lrji rtfl-i l»r Iht “any PUllnf Ugn ,' 1 
OQlflt*. ail kiln, Hear* p-|pLt«, sue 
■IsLn 




aiitecd, puts Rati , «l ! v-r r. olekl* metal pi mi ilk, 
equal to new gwtfl , | itr*t prM***. i » ur h t Tr uu, 

I qglallr, «xpe^tiif C U n nat-i , fli]trT 1 *l I »)f. 



_ ■ at b|i,h« fl) Imvflllltt All Dr pDtllmc ibtl 
par* # 1 ^ to 0^0 weekly. Write todif 

rt,r n™ Pftl, Wti hitadr-rU IrtUff IWn» ipnr, — 

HI. Cray FLptlutf Works, W liml D14g Cuclaotli, (I, 






is wrench is made 
50 -point Open 
arth Drop Forged 
rhon Steel. Jaws 
II take 1-4 to 3-4 
h pipe. 



ORDER 



PATENTED IN UNITED STATES* CANADA* FRANCE, 
GERMANY AND DR EAT BRITAIN* PATENTS PENDING 



Every mechanic should 



WRENCH 
PIPE WRENCH. THREAD CUTTERS. 
Will Remove “Nr vtrsllp" and “Rowe” Calks. 

own one* UNTII* JANUARY 



Bolts fcefora ac4 

after using the 

H.n^keye . * 



tft). a.O Remilar. 

No. 400 same as No. £U 0 flu 1 ? 
lull Nifitel ll&leti 
The Mies in wrench for Eng- 
llali and rorfclgn I ran*, fur- 
nished with WLlbwonh stylo 
of ibread If wanted. 
l t 1GOG, the wrench 



will be delivered to you, charge* prepeidi FOR 75 CENTS, 

*" M wk u «h%Yia. ©»« HawKeye Wrench Co., Marshalltown, la. 



tUcLiHp im-ntiim Foputiir Mechanics when writing advertisers. 




EhoIm tfllics. Bench lathta, Foot Pqww litlKt, 

V U mi WiH^Tgita latbw. 



“Star” Lathes 



high-grade icrtw- cutting engine Lathe** with Forged crucible 
steel hollow spindle** phojphor bronze bearings, gear-driven re- 
versible feed* with strong Friction drive fn apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw- 
in Chuck. Gear- cutting. Milling and Taper Attachment! ff desired. 

Suitable for plpctrfcni and r ar.fi lr work, model malccm, pun- 
amlth*, technical school* atur tlilP, iiOCul-nte rowebioe-ahop 
and tOO]-rM£u A*k for COMPLETE DESCUIl'TIOKi*. 

THE SENECA FALLS MFO. CO. 

t02 Water Street* Seneca Falli* N. U. S* A*j 




LATHES 



9 to 13 inch Swing 

List prifi 1 . IflS.CO and up ftCt-ord- 
ready to buy 
Catalog and 



W. f , & John Hit r ue h t?o. 

3W lfnby St,. : i Rockford. III. 




FOOT AND f ATtflTC • **> 1*1*. 

POWER L/IU 1 W SWING 

Carrol l-Jameirnim Lncbun are gnarnn- 
tend ni'cu nt to uud Jluht Tunning. Work- 
xA=l i tHilij. ■> amt rurtUTJtU of ht^h qua] Ity, 
ftftd rtsciiKH Hod a* tho load l tig Iti*- 
iirit'tid machine. We also Wwd 

LuthuB from Gin. to 14 in, awing. If you. 
are In, the -market for any tool*. nur 
catalog will h* mailed fr#* to any ad- 
iftw. Khali WOUtiiJJ youonef 

Cartell - Jam el son Machine Tool Co. 
Batavia, Ohio 




If If s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR-ACCURACY, EFFICIENCY. MODERATE PRICES. 
Foot and Power Lathes, til sizes, scad for catalogue. 

Sebastian Lathe Company, Cincinnati, 0. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES ;::: 



| SHEPARD LATHE CO. 

| A 131 W. 14 St+t ClnciaMti, Ohio 




B- F* BARNES 1 
ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power on wanted. JttiB 
power crow fV'od and compound 
rcflt, A utrintlr hiiib-mde mod- 
ern t«L W t i al*o build ntMucti 
latlio. Diwriptivfl cireui&M of 
each let ho upon request. 

B. F. BARNES CD.. Rockford, 111 - 




SIMPLE BUT SAFE 

THE LANCASTER 

TT L* Ft and low water and high prcSAUrfi alarm for stPim. boilers, Whlotlen wtocm water la 
too high, too Ip* or for high prtsKure. The flimtswre made of terra cotta, will not ooliapeo 
or All with water Will work at an? boiler pressure, .Bent Oti aUproTnl, ¥ou Cftn try Jt 
before you pnrthw. Mechanical ib^dIb wanted every where- For fall part EOuJun and 
descriptive circular*, addreai 

GEORGE LANCASTER, - 541 LeiJnjrtOii Ave. - NEW YORK CITY 



BE YOUR OWN BOSS 

MANY MAKE $3,000 A YEAR 

Ton hare the name rhnnee. Start a Mail Order Bpaineait at home. 
We tit'll you how, Money coming in daily. Enormous protita- 
Everything furnished, Write at once for oar "Starter 1 ' and FilEB 

particular*. 

F. M> ttrueger Co,. 150 Washlnston It. Ctii cairo* 111 



What Is Dans’ Tip-Top? 



m, TO PIU)VE ihst Dalis 1 "Tip Top' 1 1* 
the best nod aim pleat device for mak- 
ing 1 4)0 i cplrs From pch-wrlllen 
and no unple^ from typewritten ori- 
ginal,. we will ship complete dupli- 
cator, cap alia#, v I thou t deposit 
on ten 110) diiy** 1 trial, 
j Pr: ■ S7. £0 less trkde A ^ h i 
rdiscovnt of 33^ %, or DD 
THE! FELIX 8- K. DAT18 JU PLICATOBCO, 
Pa«* Building;, ill John St* Ktiw York Cltf 




PImhi' mention Popular Meohitatcfl when writing adTfrttters. 
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KEUFFEL & ESSER COMPANY 

OF NEW YORK 

Ilf East Jladison 5(ra r ! Chicago 

DRAWING HATE RIALS 



SURVEYING INSTRUMENTS 



Write for particulars about our new Hcchanic^ 
Steel Tape Rule- 



“WHICH WAY'' POCKET LEVEL 




TFI I C In nn SnHtsint “WfiFrli Way* 

1 J Vi M[f out It 

in the sI-za o{ n. silver dollar and three- 
efithitw ihif tr fJsrHy tu eluded umi pel 
1 tilled . To ihfro4iJrO it, ‘will mud I une 
lor {Kf cinW ill hTUIuhe. OiJijwr Chin- 
lv$a& free. 



5y 




Toe National Lines of Mexico 



NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANJC RAILWAY OF MEXICO 

MEXICO'S GREATEST 

RAILWAY SYSTEfl 



VIA 

LAREDO ROUTE 

578 Miles Shortest 22 Hours Quickest 

— Affording— 

The Only Through Pullman Service 

Tho Republic of Mexico abound a in AtttrctSciU fur 
Tooriit* f rcmpector nnd Inveator, and the C4{h|t«[ 

MEXICO CITY 
The Paris of America 

Is an all-year report un.su rpngeed. 

Avftranfl temperature: 

9ummor£3 di-g., nmter (#<!?«, Fihf, 

Only line affording diverse route without extra duffe. 

For Illustrated dmorlpt Eve literature. ruts*, deepi ng oar 
resortatidiu, etc., call pm ur addrw* 

GEO. W. HIBBARD. 0. R. HACK LEV, 

General PusonHor Agent, General Western Ag*nt r 
Apnrtndo Wo- Sfl Salt* aft- 240 QniluirEl'ff .. 

MdlcaCIty, W**3eo ttlctio, JlL 



Daily Pullman Service 
between Si, LnuL*. Md. 
att4 City of Mexico 



A>1 Year Tnurint Rstoa 
and Ho mOpeek e ra' 
EatCnra-iou Rate* 




CAPACITY 994.444.94t 

''fteiaaoiti ra,i:utadA| Ni.Uiii E.'lhvOiBtkiPp .mivnril lir wiilJ i»«. £ijv:t»ft* 
■.II, liuijJi, T^im ta.:*:!r!l fljiiifjxr J: V-' Wl ; -nOiIijitil ilii«I Llnst. *rh 

eMl |»gfc u.;?pi J hv. j Wrii j U i Free tfuUkfet jnl! ip; l lil wiTcr. *,■->'■ ’ *n»i 

C . B. LGCFfE JlVPG CO* ftg walnut s^Kenfiett.lown 



20-Year Guaranteed, $10.35 

Gupta 1 Hiuuihit CnaP. with Elgin or WattlUiDj 7 Mcwemi-nt, 

jc je 

Bitma Mn^omont in a>lv[ Hm fuse — 

Ludim 1 Bi*C, 3HV«r Guhl Filled hjuu* nrnde move- 0 DA 

Gents 11 20- Year, Opun FuuO Cast, With to ru t grade mom- 8.6S 

TTll eUt.j . . j . ■. . .■ ... .,_■ ■ ■■. ..a. r.ai inn ,hir 

llemit by P, 0, or l^iiJn.'BW Mon fv Order or Bank l>rafr payalilw \tc 
nnr nrder. M ■ ■ noy refunded If pnodn arc not fialLafewhirir- 

J. ItOLH U Bro., :: :: Caldwell, Ohio 



The 

Overland 
Limited 

California 

tha mns t luxurious train In the world, 
leaves Chicago SjOJ p. m. dally. Less 
than three days to San Francisco, 
Magnificent equipment, Electric lighted 
throughout. 

SHE ©EJT o/ EVERYTHING 

Two other fast trains leave Chicago 10 
a,m. and 11 :35p. m, daily, with through 
service to San Frandsco, Los Angeles 
and Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 

All agents sell tickets via 
this route. 

Illustrated booklets on 
application to 
W. B. KNISKERM, 

Chicago, 111, 
or E. L. LOMAX. 

OMAHA, Neel 

OUG 



mention Fppulftr Mechudca when writing advertiser*. 
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GASOLINE SOLDERING IRON 
AND BLOW TORCH 




If you are still plundering 1 along < pardon 
our possible boldness) with the ordinary Sol- 
dering Iron and Gasoline Furnace* you have 
in this little too! something very well worth 
considering. To aid that consideration we 
have* awaiting 1 your call, a little booklet that 
fairly floods this question with rational light. 

Shall we mall It? 



EMMELMANN BROS. MFG. COMPANY, Indianapolis. Ind., U. S. A. 



PRESSED STEEL SHOP PANS 



For Machine Shops and 
Foundries, Bolt Works, Etc* 





THOUSAND# J\ USE. 1>YR ABILITY AM* SATISFACTION GUARANTEED, 

Made of any I* autre of Street Sieel dr Hired, Never goes tv pieces, and always gives entire satisfaction,. Try samplea 
and yon would not be without them at anv price. Suitable for handling bolts, rive is, nails, screws, nuts, washers 
easrings, ore. quartz amt other substances, and fur use under lathee and drill presses to catch the turnings* iTEmmioga, 

twriiisu.oii drippings, elc. HILBOURNE (Eb JACOBS MFG. CO. . Colum>us, Ohio 



THE CLIMAX 



ALCnilllL (OR li ASIll INRi 

BLOW TORCH 



%r. " == : 

E*«ry merhnnlc eleetrEaitm. pn)fpfl?lfljinl or jtmflleur. ra* 
well rofavory house hold short hi h:ive one of xbf-fie lorehea for 
p'nOnul spultli^r inti vurfionfH, Iho pi-ic-e. Gfi eents pnutpalil, 
Write tor OilirwEltl ofltsrof one of Ltiese toroliEe FREE. 

CLIMAX Mro* CO., - “ 1 Hartford SO, Boato n 



K t PM) ICE CllirPER— Operntes by plnclug the 
ehlppir on el oake of Ire and turning the side handle. 
Gathers two quarts of per feet lee ebliw In one min- 
ute, Saves ice; saves time; no pounding, or scrap- 



ing; no welting of the hands. Made of malleable 
trim W'itli steel on Hors tinned, Used In preparing 
frappe, pnnetjes, oysters, melons olives, butter balls, 
etc. Costs To cents. 



Writo fa* Catalog of 

25 Cent Books 

On Modi an Eml nml 
Engineering iSubJecls 

POPULAR MECHANICS 







Uifj iRondF in ttfpctrlo 
Fliuh StRUS. Ckust tE.IXI to 
mute flud wi| eMh as 
fnrru $10 to f3ii. We will 
skip you complct# wipn 
Mad jr fur [h^f rtlondf Hd- 
vert Lisina curd, with full 
directions fur ms-kinR. 
lor only tS, chhL with 
order. Tru-rtnostata at 
Lei- ci.-n.ts postpaid, 

CLIMAX MFC. CD. 

1 Hartford at., BOSTON 
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Cement 

Fence 

Pasts 

Cheap as 
wpod, and 

will 

la st Eor « 

ever Wiide 
Wjlh § 1 111* 
pie add Eu- 
explosive 
tools, fire 
proof, I fust 
proof, wind 
proof. 

S.pl-fT'M «»!.: 
GtUiplil L I'-n, I 
MfinitL. Will 
■ l |i j .±j.l U (*d 
fcSin™i «wt3ri- 
It. For pturiVi 
Irrlh rid »Vj. 

A. D. 
MAC KAY 
4 CO. 



Otiamlw *f (jMn-trrtrte, CbHilgfr- 



HASTINGS COMPOUND 

Guaranteed t*> Mop Sparking. Mutiny refunded if It 
don't, Put up In cou*euLoDt torm, 3?* Em. lung s i 3-jii In. dlam. 
w-> h vo enough confidence in Bastings Cohijhhsq i, to in ail a full 
g tie sample etLck^ upon receipt of Bit cents to covet fuiatage. 

J jflk S m N E EFUS» Sola Agervt 

54 DCY STREET, If. Y, 
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The Original Real Estate School 



AlHtfiHd mif Inritii itnl] v-e* rojil UrTn wiEI tench j!)\I 

t tn* Real Estate, f r-i I Brofct rn(tt‘ h b til ] n-urnave huHiae** 
hj th.*.' [fji’tr! i i" ! 1 • * *-d I'nrrrflpo'n.i) f ‘ no# tr-i'i ip -drt. 1 ho IatiiQ 

f ' t t u 3H-H f f 1 1 " ■ A - 1 i i r n . AliLrehaJi Field, Vnni(tRnrl mmnu- 
otis nthon* Wert- neidc T q roaL t-Hlur*- 1 -. r l h,-'r,* nr hpthjF 
otenJrur tniiiy for an* tilt ! qua men timn tl^ Itoal i'JftSt* 
Sue] QfBft, . 

Tnt) npin'rl tihltb’S fluel crtMtv In ttua btUU&unn are 
ronaLantly Inrrt'beinrt whii'b i - proven Lij h, hIiidiw n( ibe 
new^jhipcn n»d muRiffincH- Every bu.pl menu nem fosHpcd 
i a or expect! fik tn iinu-iqa in Ibf tU fll EKtfl.lv Oiiflju'' ^ 
short Ed ItiktJ ihim .ur*-’ of SilkI nietlrm, Th,G£Ciur#o will Ijo 
nf KfPilt HKiill.it BUtO IO pCTW-lDK in Ini I lini'S of llUdillL'il, 
c-rt-p^ially thoJ^.N d-’Lil iiiy t>r inr. utiim in real cute to - 

n e w [ i I tench yon tbla (iTOat 

htL-^i nf.fi*.' t horning h Ey nmJ lit you to 
nwikcnioacy w ttlnmt Intoiwr Lur 
frith yo nr pnucut cniphiymciit. 
Uron roanoftt nil rtTadtfKtca nro 
HfKmintoil ein c’iiil re per wo Ini i vvs 
'gEJEfc ' < i‘f l-h*liiiK t : - ■ - .1 J> ■ mtj' 1 I k ■ 

k b'.' 

'Wm. ’ •"-• •*•■•• • ! 'Hi- *ind i - , - ■ i ■ I ■- - i ! 

Ei Wi L ■ !■■ "- I -. i i I 

BH fii I * ■ 1 II V, . -.V I I | I". ,■,;■■! 1 1 < ■ 

BB S- ^wty:£i - 

. v- k -n i »- 

Bf?'"' , ** ..t JWe rjg l! . ,-•..■■• 

tr , 1 : Vshmlilc mil InreifiS^lf FI (iff 

Write lor 

^BnjrdflujHv h. w. cross k to. 

Tacoma hide. C bingo 
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Send for Catalogue P* 



The (treatoflt favorite On the market. With 
this machine there are no stakes to drive or 
guy linen to hntber v,itti r wvlslia 5 „OUO lbs. Eckh^ 
takes leSN spnee and Heat a mere people than 
the n!tl style machine, cost bo aot un any finer 
Or pavement without injury to either .and ran 
he H£t up ar taken down in less time than any 
other machine. 



Armitage = Herschell Co. 

North Tonawanda* N. Y, 

AMUSEMENT OUTFITTERS 

>l!in<ifitehiriTs «f 

Twentieth Century Merry-go-rounds 
Steam Riding Galleries 
MINIATURE RAILWAYS 
Razzle Dazzle Parfi Swings 
Striking Machines, Etc, 



CHIPS IltOM Til K. ■ WOOPWOUKEH 1 ’ -A 

gnod engineer is frequently not properly appreciated 
till after a poorer one lifts Ills Job. find then It's 
genera 11 v too la tv tn ,lo him nny pood- 

Ten per cent more steam procure a»H sometimes 
put n factory In shape to pay Leu per rent more 
w ng ( *s without increasing the cost of Its product. 

The beat fireman Is not necessarily the one that 
can burn the moat fuel In the furnace In n plvcti 
time. The purpose of a 11 re in an Is to make stenm, 
not just to «ee how in m-li fuel lie can burn. 

* 

DOTtN ODSUliETE.— Tim new battle ship “MIs- 
slsstppi*" launched recently, Is pronounced 'ol>so- 
all’cndr Uy the naval experts. This Is no Joke* 
They tm nn "it. Tu reaching the “obsolete 1 ’ Hnwi* he- 
forr- she ever touched the water the M MlasiSftlppl" 
beats nil reeonl^, ahehot atid modern* Tlic ship's 
coet Ss About $7.fiOO' t ftX), The money Is worse than 
■’obsolete. 1 ' apparently, but there’s no lidp for It.— 
Springfield (MsSS.i Bcpublican. 



LIFTING SUNKEN VESSELS BV COM- 
PRESSED AIR 



A wrecking apparatus for raining sunken vessels 
from the bottom of the sea* Invented by NlchelaHi 
Jelpo and patented by the Italian government I arts 
been tested by the tusk of raising a barge loaded 
with building material vrhleb went to the bottom 
four yearn ago. The wrecking apparutua handled the 
barge easily and la declared a success, 

The device ronslats of a series of elliptical cham- 
bers marie of thick rubber and wafer proof can van, 
which nre tilled with air compressed In tike usual 
manner* Each chamber bus a lifting power of tk) 
tons. 



The hnttleshlgi "Ttbodc Island'* In her trial trip 
recently, made n speed of Itl.LkT knots an hour for 
one mile. The mean time for the twelve runs over 
(he course wan knots an hour. 



YOUR INTERESTS ANO ov*** xffg identical. 




You Wont Prmctfcut 
WELL DRtLLiNC MACHINERY 
to aevoiopm thot 

Mineral , Oil or Water 



proposff/oa; wa have ft* Guarantee 
it to work motistmotorHy* 

Tell nsabout tho formatfana, Jepthj diameter holea^ 
will Kfl d printed matter and can gave yea money , 

THE AMERICAN WELL WORKS, 

AURORA, ILL., U. S. A. 
CMiGAaO, ILL P DALLAS, TEXAS* 
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WRITE FOR A DESCRIPTION OF THE 




Marine and Stationary Gasoline Engines 

SOMETHING NOVEL AND ATTRACTIVE. BUILT BV 

J. H. LAKE, Building Philadelphia, Pa., V. S. A. 




PLICITY 

GASOLINE ENGINES 

Vertical and Horizontal, to 
ISli.p. Statlonarlis, Portables, 
1 T U in plntf OutUteand Saw fn jrlti cja. 

BET OUR PROPOSITION 

atidi!W 5 catalogue 
Western Mollepblc dc OreV Irvn Mlii, iJ&,' 

134 Cbutie J&ireeL Milwaukee, wls, 



KEROSENE OIL ENGINES 

flARING. STATIONARV, PORTABLE. 

Unneer, Mailiaum Power, Lightest Weight, Skmpte, 
it i.i Mai i U', EeoacuMea]. No .BattcrlM, Sell ipu irmn fry com- 
pression,. Fully Guaranteed, Write lor Catalogue P. M_ 

Interactional Power Vehicle Company 

253 Broadway, NEW YORK. 




ECONOMY 
HOTAIR PUMP 

Will pump water from wells, els- 
teruif 3 a lies, etc., u» but desired place. 
Dee* away with the UBCOftalb wind- 
mill ami tbe unrcdtjL&le gasoline on- 
kins- liu&a erjujiUjf wHt la winter 
and summer. Ku oipi»»itm; ad aim- 
pie that a child can operate it, 

TEN T>AYS FREE TRIAL. 
Scad lor Illustrated catalogue. 

THOMAS & SMITH, Dept. O 

10-31 €4. Carpenter fit,, Chlosac. 
Sflfl Mudartu Bt N>W York. 




IMICQ Patent Union 

Ertn Heavy Malls able Iron 
Tali Pieces With Brass Con- 
nection. on Beat and £UdE. 

EXTRA HEAVY INTERCHANGEABLE 
NON-CORROSIVE 



ILLINOIS MALLEABLE IRON CO 

CHICAGO 



Gas and Gasoline Engine and 
Motor Castings 11 to 16 H. P. 

Auto, Murine unil Stationary, booklet cm Request 
Wc sell EIiib print drawings, of either l or 4 cycle type, 

THE CEBHARDT MOTOR CO. 

2930 HancocK St*, Fhiln. Pa, 



CASTINGS FOR 4 H. P. 
GASOLINE ENGINES 




PRTrK, complete net of 
C ."i ■■ ■ ! i l l‘ I mil lid I ug al L 
1-^riK in roiLjfh with blue 
prints— 



$ 5.00 



Send. for our booklet on Stationary and Marine Engines. 
Also can tinge for same. 



L, W. GILLESPIE & COMPANY, - Marlon, Ind. 





BUILD YOUR OVN ENGINE 

You can build a smalt steam or gasoline engine 

of modern 
type from our 
eastings, We 
furnish full 
size blue 
print draw- 
ings w i t h 
each set. 

Castings (or % H, P. Two Cycle f ^ CA 
Gasoline Engine, , ipIiii/U 

Castings for M H. P. Center or Side <£'7 EA 
Crank Meam Engine., w* 

Having had 
numerous in- 
qtiiries for our 
castings, we 
have decided to 
offer them to 
public. The 
are the best that 
can be made and 
with them you 
can build a 
s t r o n 6 , 
durable engine 
thirty to fifty dollars. 

JUNIOR ENGINE WORKS 



[60 Washington Street, 



CHICAGO. 



Please meat ion Papular Mechanics when iVTltlapf Advertisers. 




The New Pierce Gasoline Motor 

IS A WONDER 

It will develop mote power on less fuel 
then any other make In the world. ... 

Built on modern linm and dp to the very latest pract ice; mad* from the best material* nud 
with ordinary cak will last a lim-time. 

Wo Wo be* a hu.iJ'1 Lrifi GitHoJim; Motors forever twenty years, More than 1'i.tKO PIRROB 
MOTORS are Sa upi‘ in n]l part* o£lho world. We know now to, and 4o, buLld them light, in 

Guarantee Them to <jSve Satisfaction,, 

Ef they do not, send them hack and wo 
will refund your money in full. .... 

The FLEECE MOTORS are the l»*t In the world and cost lesa than the pacinwk We huat. 
antee them BRiiafct defective DHutcrlli furltlo* IT yoa want power for any tmrpoetv write for 
i'or prinU*d mutter, Atoning you r needs. We also build other bledi up to 1(JW II. P., alaoMiitine 
Mutord. Launches and Auto Bunts. Be au re and addrosii 

PIERCE ENGINE COMPANY, - Depi. 2, Racine, Wis, 

3 1-2 Actual Horse Power 



THE LARGEST 

AIR-COOLED MOTOR MADE 



5 HORSE POWER 

Bore fi x fi, plenty of 
cooling surface. No 
e n g Inc ever coo- 
ft true led with h,o few 
working parts, Can 
hold V'dlr ba.ru! ft on 
the pins after engine 
Mas been working 
all day. Write for 
agency. Gasoline 
Lank outside. 

Weight, 900 Iha, 




Air-Cooled Motor Co., * Lansing, Mich. 




“COLUMBUS” 

Gas and Gasoline 
Engines 

Observe Its Simplicity 

The out shows all of the 
working pans end do com- 
plicated mechanism in eo&- 
coaled on the hack aide or 
within the bed. Htnd for 
CatulogaB No, 05 

Columbus Machine Co. 

Columbuli Ohio* 



Keep Your Tool Room Emery Wheel True by Ulintf 
DIAMO.CARBO EMERY WHEEL DRESSER 




No. i, B Inchpf! Tahir. . 
“ 3 , 10 “ *■ .. 

“ 6 , 12 “ " *. 



$ 3-00 

. S.M 
. 4,00 



Send for Dresser Booklet with Testimonials 

THE DESMOND^STEPHAN MEG. CO., - Urbena, Ohio 




BUY A CAPITAL GAS ENGINE 

And you will not sit up nights worrying about expensive power* 

Oar engine* ir« hey and the Ettndud lit hr Older RM engine builder* and no one 
who l« looking for the beat sod most economical rower aboald buy mt engine 
without Drat tnweetigattng tbs merits of the Capital Engine, Write for Catalog P, 

CAPITAL CAS ENGINE CO.* - Indi«n«pcllf ( Ind. 




ANYBODY 
CAN USE IT 

Btdwniitg, “tCJJbdts, 

.filiLHd cuts uroi her dtn.ru> 

»kc sp'H+ un fiLiiT ea&- 

inersfiotn „ir stems, spill 

or fjiiortutf-s trt inner 
tubes vnteuized as 
gnad as now with mjy 
Vutcanizera. 

We want to scad you 
circulars, aud whet 
Nib or* Bar 

** Stitch - in'Time ** 
Viikanizer Co. 
Tftpoka, Kan lf 
U. S. A. 



ALL BEARINGS 

"KNIFE 1 ' PATENTS -The Combination: 

A Ball Baarltitf ifthnl & CVvue combined. 

For thrutt, weight or both. 




Lowest price and bent hearing made. 

Ti«h 

All *\im. Sf-lnch and up 



For (halljfhtest to the heaviest work- 



No tilting- just nush [ton. 

10 Cfitt# i n Jrt.An. y-4 for tam pi ea. 

PRESSED STEEL MFC. GO. 

S+^Th^Bourae^^^^^^^Phllfl^iphlB^Fa, 




lj H.P. Bike Motor, S7.50 

CASTINGS WITH MAW INCS 

We aiuo tuivr a 2^ fl.P. hut of| 
caallrigH. Si- [1(1 HtUjiijj fur CAtii- 
JUKUi!- and full jjarUcutilJ w. 

~ EUREKA MFO. * SUPPLY Cfc, 

ST. PAUL. - - - MLNtf. 
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into his own. 



OTTO ENGINES 



Quality vs. Price 

The day of the cheap engine is rapidly passing. The Ust two or three 
years of experimenting with the unreliable wasteful kind has done the 
work* The false economy o£ H has been dearly shown. The sound 
business sense of the power-using world is reasserting itself. The repu- 
table manufacturer who has withstood the temptation to sacrifice quality 

doubling 



price 



and "Otto** quality is in demand. Our booklet "Some Reasons 
"Why” tells* Send for it. 

OTTO GA5 ENGINE WORKS.Phila.Pa 



STANDARD OF THE WORLD 




SPECIAL 

QAS ENGINE GENERATOR 

Steady light from an ordinary Gas or 
Gasoline Engine. Write for Bulletin, 

Rochester Electric Motor Co* 

3a Prank street * Rochester. v.y„ u. s.a. 



WANTED 



Enfri l eers and all persons 
running belts, to write on 
. , their firm's letter head for 

liberal free sample prepaid of 

1 * Puli** y*G»tp ■* 

for Belts. State hind of belts. 

THE CARDINAL MFG. CO.. 
CltTtlaBd, Ohio. 




Peerless Electric Co, 

Dynamo and 
Motor Repairing 

Send no ■ trial order 

133*134 So* Groon St* 

Phone MOnree 1363, Chio-ago, 111. 




Jills Shows Our 

“ Vim" 

Butt Spark 
Magneto 

Wemnfee other Th es lor 

Butt and 
Jump Spark 
Ignition 

Ai» 

COILS 

of all tElodt. writ! 
lor prices and ru.il 
iofor [nation 



THE TRITT ELECTRIC CO. ( 



Complete Experimental Induction Coil, $7.50 

One-hAlf In h ftftfcrk, FolwKrrl i^h>, Nickel fktinps, plBtinum fibrutcr. Adju4iiDic wrLilntijit; bjitlt- Two jmn nod bco* 



i"h Spark, EoliiihMl ease, Nickel pEtinps, platinum vibrntcr, Adjustable oHcillflt 5 bi£ 
DUcton*, Hu Lit jimt I Lie a $fiO eo LI, foxitivcl}' au&riintL'ed to bo suburior to Hiiy $1^ ooi! on tl«‘ market. 

New England Coil Winding Co,, - - - 



Atlantic* Mass. 



100 Gallons 
30 r»t 
I Gent 




Fairbanks- Morse 
Domestic Water (Supply 

Provides all «h* convenience* of city water 
works at moderate cost 

Gas, Gasoline or Kerosene Engines for all purposes 
from H b. p, up. 

Cut out complete advertisement and send to 

Fairbanks. Morse < 3 L Co. 

Monroe St. CKIcags. I1L 

Please send mo Illustrated Catalogue No. W 445 
Gasoline Engines. 

1 may want ............ **„„*,. h. p. 

Street No 

.State****, 



Please mention Popular Mechanic* when writing advertiser?. 




J Ztilj 



‘■DROP THE DROPS” THE LATEST 
AMUSEMENT DEVICE 







R oaf clou ce of frb ¥ J+ Aflsln«», 
Puiiuefiii, ivy* 



Equipped ^with K&w&nee Water Supply Outfit 

WATER 



in Your Country Home 
or Suburban Buildings 



A KEWANEE PNEUMATIC TANK 

In the d -lb* r or burled jn the # round, delivers wati-r 
to all hydram * and plumbing; connection^ by Htr 
pro s ki i if. E v '. ■ ty c< n n hi rt m 1 1 1 c< >1 1 ven iniM of a vi’.y 
water supply. i‘’rr':-.ii. 5 m re .il-TUt .v > inOnu-nl ijf 
the day Or 3 l I gbl liLrn 0:1 the fttintel. Xpli/uiitt 

jire proterrom. No devai^d tank so freeze or blow 
over. No leaky aiilc urtaiis. win last a tifoiime v, kn- 
out additional i-xpense. +i*mii m oprraUmi. Satisfac- 
tion jiraar an t e ed. it oai i. w 1 1 a i a 3 r w u>i > • rs w a v . 

E. T. t'raw forth Augusta^ l>, “Equal H 1 any city 
water works*,’' 

Ul-v. j, Wilbur Chapman* New York, '•Perfectly 

delighted," 

H. J. sritfiTnrd. N- BermLiit: r ;on, YL, "Does all you 
Claim. and more bio. 1 ' 

(j. It. FIsheL llupe, Ind, “My Kewance System Is 
giving spit mild results ,* 1 

Write for names of iiSith lit j mir fitrtU- kml 
rUnstriitecI ratstltiif No, 3 I* free if ion mention 
1 ’ i> pu lj*r >1 of, 1 1 a j i i i s„ 

REWANEE 
WATER SUPPLY CO. 



Drawer P, KEWANEE, ILL. 




FLea&e mention Popular 3 



Anion# the new ainiispuiont dev Ices that will bo 
put lii use nest. summer is “Drop flu? Drops." This 
Iw n dropping machine, which will give the occu- 
pants tin? true Cull In# sen su lion without the disas- 
trous results which tiecornpriny most fulls, so that 
they may Jive to tell their friends of It afterwards;. 
The ilerl.ee cousin I* of a circular ear wlileh liable 
fifteen or twenty passeiigers and Is elevated in tike 
air from SO to 7' ft., and on reaching that height 
the air 1* auto uni t Ice lly released a rut the ear drops, 
mid when about J -<i ft. from the* ground tin? piston 
begins to compress the air in the cylinder and 




■•Drop the Drops” 



brings the car to a gradual stop about two or three 
feet from the ground, ami on doing so the com- 
pressed air 111 the cylinder react* and forces the car 
up again. Tills takes place three or four times 
until the ear comes to a rest about ten feet from 
the ground and can be gradually lowered by allow- 
ing the air to escape and thereby allowing passengers 
to come to the ground safely, no wnrae for the tin- 
usual experience they have gone through, While the 
car Is descend In# the escaping air blows the chime 
of whistle*. This device is tlie invention of Chaa. L 
Matson, 614 N. Leavitt St., Chicago, 111. 



THE INVENTOR OF THE WATCH 



Peter ITcinlein, the In, yen tor of the pocket watch, 
was persecuted for witchcraft in the days when be 
withdrew from his companion*— in part leu hr, Ilia 
wife— to wotk on his Invention. He was dually east 
lute prison, where the watch wins perfected. Later 
be was tried for murder, but escaped by paying the 
family of his victim a large indemnity. Hr then re- 
tired to the convent of the ClarnuditcK. where he con- 
tinued: ni an uf.ie hiring watches, giving the proceeds to 
the order. He died In 1540. At Xurcinbtirg, the 
scene of his per teen done. ,i monument has been 
erected to him. 
i ic y when writing 1 Advertiser*. 



mi 




STERLING HEATING 



RADIATOR 



For Home, Store, Office, Factory, School, Church, Hall, Depot, Hotel, Etc. 

Easily attached to any STOVE, RANGE qi FURNACE uslDg aoy kind or fuel. 
Doubles the heating capacity or n n vt* 50 per cent of fuel expense. Insures warm 
floors tilt] form temperature, continuous circulation, comfort ana heal I h, From 
W to ft} per cent or the beat usually escapes up t be chimney ana 1$ utterly lost. 

Tp-i nj A j* „ saves and utilizes this heal, Cin be used In adltilD- 

1 ilC MCriin^ KauialiJr jpg toom or In room above stove with excellent 
results Constructed on sclent Ifio principles. Does not interfere with dmuifht. 
Always satisfactory. Nothin*? like it. Neaf No other radiator that will admit ot 
compkllaon. Agents and dealers wanted- Write for lull description and terms. 

STERLING AIR RADIATOR CO. 

CHICAGO, ILL. 



S 57 Wabash Ave., 




SEE THAT BALL? 

Tbffi New AlPMeUI-Bsll-AHd- 
StH'h hi -S wivel- Joint H o K N 
CONNECTION will positively 
I ui prove von r PH ON( 1(3 fi A PI ! 
or uRAPHOPlfONE. Fit* all 
FdlHODfl TH‘W ColamblAF- 

Friee M) C'tn Prtlltpalfl. 
— KRFJlLlNQ A COMPANY — 
— I nvenlora and Sole M'f'rfi,— 
flSfl N. 40th A v f . , CHICAGO. 
A SPEED DIAL showing bow 
Iasi your Phonos raphnme pivrn 
free, if you atna us your name 
and addruHM, 





Iron Box Bell Sale 

Our spec hi sa-tp on hell* this in nuth on! y, A vk 
belt far jpe rich. A j^lnch pun z, well Uiirfa. 

with Gorman s&Lvrr csmtacts, WH 1 rlnj; put; telL 
Oi bAttcry. If sent by mftjl i jg osSrA. 

Smith Electrical Supply House 

207-213 E, Van Buren Si. Chicago, Ill- 



Over 55 Companies 
op era ling 
Thurman Patents 
in America, 
and as man y more in 
Canada, England, 
and Europe. 

FHFE CATALOGUE 



General Compressed Air House Cleaning Co, 

* X* LOUIS, U. S . A * 

Manufacturer of the Celebrated Thurman dlreol-mn- 
nOctVi Gftnolean Drive n AirCmupriwioii fur Alines, 
Pneumatic Toole, Etc. 





Your Own Electric Light Plant, 



Wft have complete outfit* fnr i dentAie. of nay situ, cummer hftUM, ciiinps, trite]®, h^Ikil'Ic 
luunrheii, yachts. rtc. Every detail included; very best mateHal; nbttoluLeJy praof k-uJ . So 
tdnsple noBLeetriotan renmred Liifit ill Hid hfahaira battery ia^lDijri] G 4 *, Ca**" 

lino or &laim PDeinra aW ph'upJent; nf p, mrf-r for pmpinR wuiit-r. -!iwin< wood, rnfcriruni 
Hon. etc. W> wnuld Jiko To send i-vei-v peeler cif F^ruliii 1 Mt*-h*nLiis who j* |r^.j, [( > 
inler+ rited Crar new OO-puttu Cis Lb I pBue de#ur I h i nj* nn-r ISO 0 i ffPre-pt oa ( tit* . Arid rn,a 

KlOctrie kitflif ri went 

RICHARDSON ENGINEERING CO., Hartford, Conn, 



a u TC W\ Men and women to demons t rate and 
W All I CU advertise, salary ®3. 00 per day. Ex- 
penses advanced. Ideal Cutlery Co,* Desk Chicago. 



ifiCUTC WIUTCn Sell 11 battle 

AbLn 10 If An I L U b**t H&iier. rue per uont profit, 

Write today for terma. F. JLtJrern, lit Lthv hh,thi «|4 



PALMER HOUSE CIGARS If jnii are a judge of olgftn and know tbs delicate flavor of Genuine KAvma. wa want you 



_ Imer Home Clear*. We are making thiH oiler becjunao wo want 

every awmlre r In A merlon to try this cigar. We want to dpotb to you lt) 4 L you have been 
Too ran nave two fhlrdi of year cij?ar monti and haven bettpremoko than you. h*»b been pay inn H> 
ceoM for over the counter. If you are a pure Leu I nr smoker and bur h ciswr, not for what it coats but for it* <w 4 infection and 01 



pnyto« too much for your cIbb 

nnt| lAoentH f<i ' T 

joy nj L 1 b t, then yon will become a permanent smoker of the Palmer Itausa 




Tf pmi flra a bvrlfuiii or imj/efli-fniJiT! man, TTTffr t t* on vo iJ r fru*tnf^r pfljMr or nertum jumirel by you r bNA^im f«rtl and iw witt ^^114 
Vmi- rcrprrtrjr 1 00 rnlmrr I Ion lie (.'i^nrA, Ftn* ran smots 10 of t Hem . if pc rfttlly satUfacUrry, w nh! Djl^-HO. If not wttefoc- 
tary rffurn fhrm at our tipsiut. If not fn bu*fftrnj s tnd 6il. SO. dMtf U'i u'<Ii flfltd (IlffR fo liou t xprcm palfi, // not- ra.fftr 

jmokinjy 10. t/afi can ntturfi the halaboe at ov r na* a n d <ivc irilt rfttirjn voitr wtfAout rt muni, or you can return (7. (J. J7- to us. 

We hi &iply want to aive the cleare a ohatiee to sell th enihel ret ■ We could not dofMthliitM they woro made hi good that the tmokhT 
will not only ho pioamen with them hut will com* hi ok for more. We nave j on the whoJcinJo und retnii deulure’ nroHt. 

Paini«r h«u* 4 cigar* ere Ion* filler, deur Havana. Lo nd re shape cigar*. The ume aizc and shape *■ cut. Thu tobacco iarloh and 
yield* « •ttioolli, mel low , delightful emoke. In order in< atate whether you prefer ttrona. med i cm or mild clgerm. Addreaa, 

FUKITY CIGAR COMPAKT, DS Market Street, CHICAGO, 1L L, 

Flenee uicntldn Popolgr Mec hanks when wHUnit Advertlserw. 
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FOR CHRISTMAS 



Our Jn mt tdy5“l’nt sre nvrf-iT. prirtinl Ind duraMe- 

Arr | f n l I ria(c and pi tislnff f« Lhri'-I mas lafti mr dice., todiri and 
chfliltm— hundred* i>( tkHfiittful (JhiJsfcisLis sufgea^Mis In au* hand- 
some £»Inloir™ write for It to-day. 



TBU p 'WAhIC" POCKET ELECTRIC LICET sTimvn in illuBtra- 
ti:-n .iIkj’.t, is t'imj. urt/nl ter |)hyriflan5 t Lirnicra. plu mbit's, 
rr.iprrS, faJitrnirn, I mtrrv. hunliT*. Ir.r, rlprb — la the home — 111 fee t a 
fi'Tryu ktrt it bricht, iaje h, h! is vnpled, .AV juj t(h*J 

tt?r rAsrnr'ia/i. ( ?| HT.alr.E 1 ly il ry 1 .n I (pH ps, Pats Ki>{ bresA — 4m is 
f <r jeart* 5 - 1 T B<J postpaid. Many other 

alyfeSr 

ELECTRIC CLOCIS — ^ iiitit ittfarr, JurrufsotKi, vmn- 
invnftiL i i L Htylnand nciren fmm S 3 .50 =.Lp!, 

UOTOftS iLilp I DYNAMOS in rvrrv rvt > 3 n: nrrj jrfre, From 75 C. up. 

£liCTRla LOCOMOTIVES, trxinx ?nd treaty f, with (risk's, 
switcSis-i, hridftrs, f-lc, jV.-p b£tf<rr> f’nyih rug ran l-e found far your 
bay. h'rtnii 33.25 i:p- 

1EAJRN TELEGRAPHY. CumiJlrte ir.’tht, hiirh j-r3de trlrgripti 
kev, su-.imict, Liattrrr. wire aa-d complete jn\mi<7tioo5 for lyfiTjjfnjr, 

Only SS.OO L<] ri ij ^'1 i*li!r. 

A'PfiJVATE TELEPHONE, ^uen&Hfcnt So Tint: An I lilt A disto: i C 

fif 1,000 fttt, tkludin^ loa fttt |/VW, Ji rr,i r, 4/iibtf r t t :.\ v tarn- 
fftfe in.it r\i*nt nts ar.il inifcrtiJt.tlOIlS fef IlLiLill i ntf, tfnly j 7 , JO. 

OTTE HEW CATALOG illi:5tiates and d.“-,-ri.1..r* j;Yr IOO other 
ten-ei and Uft/u! eUdrital novtifi*} ranging in pdf* from 75c. to 
S-30 00. ff f e nmritjim t,f sfc it, Sen fret on r&q inert. JFriit 

AGENTS wflir iif mostf fdABj 1 rwr jaiif;. No ex- 

perience nrrrssuy. IFritr fv'dny/jr f-aritful rj. 




. J. w, SCRIBNER CO, 

405Ni^glra r tr$(l. 

TONAWANDA, If* Y. 



un.tH.t ?kOtH 



tLcctmc 



LofDMSTIVt 



Xmas 
Tree 
Lights 
With 
Battery 
13 up 




WE ARE SELLING 

Tot Eiopirlc EU I wayg . , t |3. 00 to | fifl. Qfl 

Passenger and .Kre J g ht Trains _6.uo 60. 00 

EEvcl rl cal Books, + joc to 5,fK> 

NvtXUe and Cap Lights. , , .^5 c to 6 00 

Battery Table Lamp*, . , . . . 3 Goto la.no 

C^yrbBfc and IHwIb Li^lifA ,*,.3,0010 fi.00 

LaaterOB- aod Poc let lights*. ?6c to 3.00 
BAtiary Motrin and Fans. *...,..**..1 00 to 13.00 

ElmrtC Door Bells Complete. „ ISc to 1.50 

Tel vph ortei Com ptete BJiifntul. 5.!ift 

TWftgnph outfits u mpiot&.. + ., to 2.bo 

ia.oo Jiatiorles... a.M 

ft A00 Eiectrtc ueii )th SxjsBPnsory.. . . , , , S.S0 

JiysiAiura nod Motors. l.c0tol4)00.M 

Gib iiad GaBoHna Engiuw,,., Sl«i to 1.IO0.C0 

We Undersell AM. W f aut Agents, 

Catalogue Free 



OHIO ELECTRIC WORKS, 

Cleveland, Ohio* 




CATALOCITE FREE PRICES BIGHT 

Tele^mph InatTDmfmtB, Tt iepltonea 
Burst] or Alitnnn, Ihi^h nntton 1 ;. Bo! l.fHe*, ElootrlO 

CIcckji, iltidioai Apparatus. Motors, Etc., Etc. 

MANHATTAN RLECTKICAL SUPPLY CO, 
tt CwUar^ St, New tot ISS Fifth Avt.. CMc^o 



tiELF n. OSIN ft FAN -A Berlin firm !» making 

an eleeTrle eih,nnat fan whir St automat Scully ft pen? 
wVi^n the fart start? ntul cJos^si wkc^n the fan 




Au tom alio OLhIdK Pan 



to rcTulve. This revents tho entrance of f'old wind 
And rain when tile fan Is Idle, 




Wood 

Push-Button Sale 

Otir &ui*cla] &ile ftf H(n>d }ju^h-huttri(vi, ai4l 
or frhmbt. A 16c push-tmtiun for jcc raci. 
Wii tiiVE a 5t9mp«d lira^a push 
rctnii-s at i-: >c, we. st-L] them at i*l eath. bi»ss 
or hr&nic, Oth? r* i f wanted. 

Smith Electrical Supply House 

K 7 - 0-13 £.Va:l ] lured St > Chk*gu, 111 , 



TI1R IIOUING OF TUP, ON ROW TUNNEL in 

Idaho Jr one of the ;u rent onjjliieerliij; feats of the 
age, finrs the SHe Tit file America a. The Payette 
river at thS^ point inn key n loop, and by putting a 
tunnel tlirotlKh 1,^00 feet, the river bed is left ilry 
for two nntl n quarter uiIIpr. It h the intention to 
mine the river bed for j?old. Esp,‘rts have esti- 
mated its value at from f 6,000,000 to ^42,000.000. 
Ordinarily, the putting through of thia tunnel would 
l>o n simple m fit ter, but at ,KK> feet from ihe upper 
end and 2TiO feet from the lower, hot water was 
struck. The heat ut hrst was from Ho 0 to JOTi 0 , ln- 
crcasing as the work pi'o^res^ed to at the hot- 

test point. Different fans mid blowers were experi- 
mented with te ceril the uir In the tunnel, but wirb- 
out eiccesa until William Flick, the superintendent 
of the work, thought of spraying the walls of the 
tunnel with water pumped from the river. Very 
simple pumping' apparatus and eominon garden 
sprays were used with complete sure tar. The tun- 
nel Ir li? feet wide ; ml 0 feet high, and the flow of 
hot water amounted to T& miner's ini-lies. The cold 
water *!■!> cooled th hot water tluit it was caught In 
sumps ami pumped out with common pumps:. 




For mun ela only, regular 
kind; Lest iuumIui 1r 6(^ lobKvet. 

Espreas prepAJd.iCt 1 : vRln, New brntterfm, each 
SHKi ; pubtagL 1 eivrm. Tc. ften-U {orcorriplat^ b: k'- 1 rtc*l 
On.tA.lag mad t^l p i dfwnmiti, Dipt, I0t Tl/B TH 00* 

ea e- Luka £A-t rt,lM r — -- - • 



FLASH LIGHTS 



rlea§o mention Popular Mechanlct when writing Advertiser** 







LIGHT RUNABOUTS, Only $200 



These Vehicles embody the most up-to date 
ideas* Are fully guaranteed* 



KAVAN 

24 Plymouth Ct. 



CO. 

Chicago 



SIMPLE 




DYNAMO CASTINGS 

Sets of Material or finished Paris for the 

FRANKLIN MODEL DYNAMO 

FltJCK $3, DO A> U CP 

Will light (slide, p. tjimpH 

Write for iliLLAtmittJ booklet 8 

PARSCLL (EL WEED, 

125-131 Wral 3 1st Street p ItfW VdflK CtfV 



75 



Cents ELECTRIC NIGHT LIGHT, Postpaid. 
COMPLETE outrt. just what you want 




W&kp Up any fll4 time of nsgrbt and 196 wtiac timo it if. 1-3 
1 2 silt lamp. Sjoefeei, FoalelratKin. 3 0*11 buttery;, 10 ft- wins 
tacfcSf etc- S-ead stamp for cirualnH, iti Glortrici! citalni;. 

SMITH ELECTRICAL WORKS, 9 Park PL, Rativlt, N. Y* 



WIRELESS TELEGRAPH COHERER PARTS 

All tbe difficult parte mo iinled on base board; 
price. powtpaid, (l- Certain, parts of the set Hold 
separately. Scud for ill net rated price-link 

NEW ENGLAND COIL WINDING COMPANY, - ATLANTIC, MASS. 




5 H* P, 2 Cylinder Bicycle 
Engine 

Casting* tillli !<(iArk plofr iirtd 
AlmulnuDi Gear Case lk ii.P. #7. 

W* HOFFMAN, 

LAUNCH AN D MOTOR WORKS 

12*3 N, UaLtied, t HICAOO 




! Typewriter* 



All the KiHDd.ari’i^iat'hLiitii SOLlv OrltENTUb 
ilN’¥W}J>'UK Pit HAt.K MAS'l-F-AflTTnKHS’ PRlfElt 
allowing rental to apply on price Shi iipetl with 
Ii mt i | of e s am i n n( son IV r it p for Cat n lojtu b 

TV PEW RIT e:R EM I 1 * J Ft IUJH , 202 LrtSa Ik St. Ch Itd&a 



WHEN IN SAN FRANCISCO 

YOU CAN ALWAYS GET 



Popular Mechanics 

mil its boots, a® wuil Ml buck muDbera, 
and any other book or periodical you want. 

ROBERT C* ROSS, 1203 Market Street, ’Frisco* 




GET A M ANSON 

It h speedy and reliable, adapted 
to all roads, and maintained at a 
moderate espetise* Attachments 
designed for leisure and utility 



Write ua 

Fowler • Hanson - Sherman 
Cycle Mfg. Co., 

Clinton and Fulton Sts., Chicago, 111. 



Start a Mirror Factory 

There let easy work amt Nr- profits In thin, trade On: 
some om- In every town, Tin- price of a now mirror, isae 
to, at most any store te ©3.00 to 85.00. You can stiver 
a irlawa of thia kSjso fur 2U cents. A motneu t's (.bought 
will Bhnw you the immense profits. 

The r-xpcnacof gruing into this buetuesB If* hut a trifle 
as von have na machinery or tools 10 buy. The necea- 
wafv chemitsalH may be obtained at any drug store and 
von ran tlo the work right at home In your own kitchen. 
We have sold our n-u owned processes for years. hun- 
dreds of them, for $1.00 toSUM, and they are worth t be 
money. „ .... 

Spoelttl price now 50 cent« [for a short time only] 
if you will return this advertisement with your order. 

Xvc also tell you, Free of Charge, how to Emboss, 
Grind, Foil. Gobi Leaf. Frost, Chin and make Imitation 
Stained Glass. Haw to Transfer Phut ok on Glass. How 
to Core Holes In Glass and Cut Skylight, All the above 
and more fur the small sum OX GO cents* Money back 
if yon are not pleased. 

0. 1. PATTERSON & CO* Dt?(*i. CHICAGO, TLL. 



Please mention Popular Mechanics Wheb writing Advertisers* 




AUTOMOBILES $ 1 00 AND UP 




We will mail our largo lllnatrated bargain. Sheet of new and slightly iisq ! Automobiles rn 
receipt ol your name And address. Thin ebeot shows Dceurato photographic views or more 
than ait AulomciatjUttfl peered as low as f 'im. Write plainly to 



H. GRAHAM CYCLE CO., Inc. 

Established id years. 601*603*605 Madiion Street, CHICAGO, ILL 






CHAIN TOOL! 



15 Days* Trial 

an thii Engine 

Ko push payment required. AVe pay 
freight tn any point. WLthin I.0D0 mllan 
of Chicago. Spart PhigM «uti tan teed 
lot 366 days, $l.W eucb, 

Second-Hand Engines all Sizes 

McDonald & erickson, 

36 WestRmdolpli S UGN«* 0 . 



HOSPITAL CAR AND PARLOR COACH 
COMBINED 



A hospital car that can he transformed into a par- 
lor coach 111 u few minutes 1 time is a new feature 



TmC 

HU$£Y HIND' 

SEfjT PRE PAID roll AOc 
The MOTOR CAR SUPPLY CO. 



TFrife 

fo-day. 



ElElfe 



trn 



m U 



■ntr 



■nauaa. 



Motsinger Auto-Sparker 

Starts and runs 

GAS ENGINES WITHOUT BATTERIES 

JSfn other much! no can dr? it auccessf ally for 
I lu'k of original patents omod ti' Til. No 
twlM motion In cur drive, Nn holt or 
Rwitch nectinHurr. No batteries whatever, 
for make and brcik Or jurufl-Npark, 
WutOrasddM-prDof Fully Kuum&tecdr 

fc-'MOTSENQER DEYICE MFG/CG* 
123 Main &t., Pendleton, Ind„, U. S. A. 





- 


GASOLINE MOTORS 




Ip 

! B- 


Thr.i mnst perfect motor on tltO market 
for motor cycleft. tande ru S nnd :>:bt rotu> 
boutH. At^o cafllmjfa for tbb ftbLivu. 






Write tor Catalogue and Particular, 




dklr 


C, TL BONO and H. HOFFMAN MFG. CO, 






719-723 Sheffield Ave .. Chicago* HI- 






asolene Motors I Castings 



A complete 1 Ine from Ttf to 10 
li.p., for Bicycle, Automobile* 
Marine or Stationary. Also at. 
tacbablo motoroatHtd end Com- 
plete MOTOR CYCLES. Bend 
Stump for cut 111 outiu. 

STEF FE Y MFG. C0, r 

Ei4 i turuMi TvtMtiiG, Philadelphia, Fa. 




ROBERT 

Battery Volt -Ammeter 

Accurate Ctnar flatemt ]>umhle 

Forwarded prepay], Including: cane. 

11 pOii JreoBi pt of If . CO 
3 VOLTS I 3KMI FOR 

30 AMPEHEH | CAtALOGEB 



THE HOliEBT INSTRUMENT CO, 

60 Sbel by St. t Iwteolt, Mich 



BE THE BOS 




Make SltH) per mouth. Others do It. You have 
lame chance. Start a mall order business at home. 
Write for utif '^Tfldi'r' 1 and free particulars. 

Msrr. W. C. Co.. 9515 E. 23rd Kt +i Los Angeles. Col. 



of the equipment of the Southern Pacific railway, 
To make the change the beds, berths and i nitrating 
table are lowered beneath the floors and stored. 

The floor sections of tlio berth sparse conic up ami 
form the heart nml footboards for the berths. The 
berths, are provided wllh steel sprluprs and good. mat- 
tresses and may be made up si riffle or double. Or 
brass beds may be substituted for the berths. Chairs 
and baggage arc stored under the beds when the Salt- 
ier are In use. 

**+ 

L.Oinl<ni and Rome are now connected by telephone. 
The distance between the two capitals is 1,100 mites. 



ftlROO HIGH CLASS CMITC 

Vlw Made To Measure OUI I O 

Write lor ftn.:ripLea of our suit* ami overcoats from BlVOfll 
and up made to measure fro to enter Block or lime 
ThU*et*, tn,ucy rttfOKlmerus or wcsr?teLis; black or gory 
oviKMtlri^. LKm’t buy & edit Or otcroon-t until you 
see? uiir tplendJEd sample* nnd «rcid vpliipjt, 

AGENTS WANTED IN EVENT TOWN. 

Tr>n can. make Big Money by taking orders for an 

Th* Warrlntfen W. A W. Mi'll*. Chi cage, III.. Dept, 27 



Eldredge Battery Volt-Meter 

Reading ft to 3 Volts In ^ Divisions 

A convenient And practical Instrument 
for tho»a who UM Primary and Btoidge 

IUifefri»J- it. can,, Pill DTOT 1- u ClUl -l'f |l : I lll.T J {,r I DS 

nil 0ft Stung* Btttrrj , It Sitv Si. i la It, r»l log*, S«i- 

rmn**N* ■*«> * ittrasg *ocl*rt yrt*. , . I 'yjtf If; 4, 

ODREME GtOTG MFG. CO.. Sprfnflfley, Mass, 





“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Tho most ReUablo Kparkera di the 

Market, 

Take the Place of Batteries. 




Jump Spark Coils 

FOB ALL PURPOSES 
0injgJe r Double, Triple and Quad- 
ruple tor St At ion n ry Enutfnea Bhd 
Auto mob i lea. ^ ("iun th n teed In OJojJ 
particular, Jt'inu Vibrator. 

tIKNJ* F0H CATAUKHTE Dt 

THE KNGBLOCK mm\Mi MFC, COMPANY 

&onn Msn, i&'D. 



Fie tine mention Populnr Meehanicalcs when writing Advertisers, 




Catalog Fre«i 



season is here to 



MAKE MONEY 



Get started early* 

$40 to $75 

A WEEK 

Can be matfg with one of 
these 

Steam Peanut Roa iters 
ami Corn Popper* 



S. DUNBAR & CO. 

16*18 fto. ]>esp ini nes Ht. 
CHICAGO, 



VENTRILOQUISM 

Learned by anyone at home, Smallcost. Send S-ce tit at amp 
for particulars and proof, 

O. A. SMITH. - Box 3 W 0 Knoxville Are., ■* PooHft, 111 . 



BURN AIR-IT’S CHEAPtfitTffi 

^ (ion mime* BUS Itarnli of Air to one kmIIhr #f 

Kcn»itvh«i Fenny i u » I , burn# hkn gaA, liquetf 
fire, won’t si pi ode, b-u-vj^ wtnrfe iLnql fut;L liilln. JIu 
coal, wood, dirt, usheE^QO wick, vnhs*, ftn,*y 
Operated, hutLdnonie.rlUj'Hblu, f.,r«na 
Ctn>k rt, hnker, quick, ^ork, c^nl L Li- 
chen e. Iflfllld llai'dtoii WteUc**) 
Valvdeni rtlLfiii* nn.l Air Itnnirrt 
noL.d l month- AIIKM'S KA™ 

■ 4 to Wee-lily- lirvutMt, MO> i. 1 
li tKE K. Cx JHrau t wl , jl 1 1 s l ew*l Sent 
■ainy where, P up. Writ*, iBEh 
pnipirtlLlon. Kt> dey trlitl offer- 
World Wig. to-, fttKIB w*r!4 Bald's, ITuclunnll, UhJu. 







1 — 

i .. «? 1 


It Will Pay For Itself 




in One Day 


m*i- Mf!. 


Spins Sngnr intr» C^pttnn t'fmcly, 


»uy Uolor 




BARTELL MACHINE CO. 


L ?i ! "v 


W. 8 th St. NEW YORK CITY 



Nature’s Coffee Pot 

sfAg as coffee a harmless drink. 

J you n~ ant to cm coffcre pot that will aeparMetbn 
pure extract from the bitter end pnigsnons batter of the 
cofi>6beao,ie&vtDe? your cup of coffee aa harmEewisi 
plass of witter? Think what this means to you. Vdo can 
drink all the < offee fou wl^h with, lump of the bad vlfcct-* 
that E3 00 common tu eoire* when made in the old 
fashioned pot 

L Weflotild like to toll you kII about "Vat five's Coffee 
Pot, 11 it* woaiierfnl workinus and the clover way it trnai- 
poraa coffee lolo a drink a b healthy and bjumteas ad 
w ater from a, tiinninH- stream, 

"Nature’s Toffee pot” Js a piece of art, tt fa made from 
tfcefamou* "Fpihon Ware’ 1 with Us maos- color tints of 
5ii']l5l(nr Send ue your address for further 

particulars. 



P01LL0N POTTERY WORKS, wJwLS.J. 




START A MONEY MAKING 
SCHEME OF YOUR OWN 



And here is how It can he done. T.ei me ship you one of 
my Electric l-Tusa J*1 neb i acs and yon can immedi late- 
ly commence turning Si; C4 A It Into D O LL A It*— here 
Id the proof, 

line pound of So gar Costing!} cents trill in ahe 
J 6 of Candy I' Iomh ; tit 5 cents \>rr bag yon 
make 75 centft profit on every & cent invest- 
ment — at this rale yen can make your dollars 
earn you f l£ each. 

There Is an opening In every Town and City nf the 
Trilled States for some enterprising Man or Woman to 
earn a good income by operating c-no .r more of my 
Candy Flosa .Machines. Fr qnentlv as much as tyt>.Ob a 
day haa been made from nee of these ivHCbiiies. 

For Luther particulars, addieii, 

SHAFFER CANDY HACKINE CO. 

Suite 19, 245 Broadway, New York. 




U lU FIJrtlL'-iii =.• : ’ * t|.| -pm t . j j 

■ "^jLrTJJJ! AGENTS' m. 

■■i J V T.-m , wlu Luii'Lfml 5 y™* 0 uhjjIm 

f cttt dswrlpl i., ». jugIs m Ife-cti. 1*3#. 

I i ”, ’■ iiTelUM, >i n-irln-f, . Curb . ItuuMbolil A rili-l*# , 

■ kH*nrth*G. S. V-xi pfiEili# vt* tt n nti- 
' 1 TX. BOOKS FRBR ir follamj titnr 
: «, An , f (,«** Id iklnf , QuEdf W PmimT^LlaR, llw 

■ -■ 1 tit, EllA'Jt A_H.„ Ei|,«H DOST 

:i:- - nilSOPFKH. WMtb tnwliii it, I tocfanltiaanla, 

THE G EM, line frrena n T Mich. 



THE BEST CHRISTMAS PRESENT $1 WILL BUY 

LASTS THE WHOLE YEAR 



POPULAR MECHANICS, Journal Building, Chicago 

Send your Magazine one year, < 3 Q*miiedchig with the month of- 

NAME — — — * 

STREET — — — — 

CITY — STATE 

and notify party named above that the sutscriptfoo has been paid for, and is sent with the compli- 



ments of 



pleatfe mention Popular Meghan lea lvheti writing Advertisers 




ITOlTl? T'i fs valuable mtc] 

A IwLi interest :ug 
Book of Cant .Utilrsfrcc with 
e very pact o f G nS f 1' i :i y in g CesT its 
— Li K&itj pi c pick: a f w i i il-3i wC tv itt 

send you for —c ;uid Hit mini? 

of a (Svntcr wl;u il-Crli L kcr p 1 ] u>m, 



are now the choice in club and society docToa. 
Best ever -said fur anything like thfc price- 
Made of firne linen stock with high finish — 
handsome— stylish — wlLli unusually good deal- 
ing qualities. Igist longer and look letter 
than most higher priced cards, 

jA Send i| C whh name of yn u r den 1 ••r (if he don't 
>m jk keep Golf Cards) and receive & sample 
XUBu pack with !he JJ-I -ace book of card rules 
W« M —Whisk Enehre. Poker, Pitiodde, Ifewque, 
UlfeZK ;u Skai, eic., free. Write today. 



Write* today. 

Pjfffey AMERICAN P LAVING CARP 

A v COMPANY 

32 f : Taylor Street, Kalamazoo, Mfch* 





THE 



HOME 



AS LINCOLN DID, 



KcVar hud cm 
lute Hiecn t 

"tfrkiNti itrJj'irriepfflc of the Ljiw lififn 
nearly i 11 il E^pensahl pa,< new to frmi 
man of ihuhilkui. K ever Imre poHsIbif- 
Lt let 1 00 uitiil hq 1 argeto hlniwlitist l#w%t 
k.nOwlodiT’Q rfOtJ-Mi’s tlie commtrol*! 
ratuc Of Ills natural ntiJlir Lrs. in bust* 
iC'-k, It ifl (ho Irani cuundelor who 
swavH decision h of large import, in. 
ItlcS, the trained mind in eruryu here reeegnizcij a* joe-CU I- 

ly fitted for public oflko. Kever before iiaa omrJlcHt ambition 

1 plticed before it so VAluatU', cOiuprehtmdve, MnliorlUtlvc^ 
1 Witbfli HO Bllitply-phm^i ft Store ot legitl Knowledge as la ure- 
ited In the Jutt completed ii out c Lnv School ISctIpei, lie, 
■ded by Ben«h ami Bjut &p on oj«icJi.mrirk.| in* work. Covers 
,h Theory and Prjujt J re j prepares fo r Bar in n n y J$f 1 itr. FJ rst 3,^ 
■aciiT® oj-de-r* being booked at about 1? per cent Account, f^r 
nijif tvnJ l/.nd tail by j>u \> h - be r 1 - - ht Tiding. Law tin I f-sbi-t-p, Do- 
I ptlve pamphlet, test i moiiluJ h and Special 1 1 flee OITe v stilt free, 
mpt application mivisyfL %Jjl - T - „ ,, 

■ r. , -n. ■ * s- 216E. Madison 

ederick J, Drake & Co, street, Chicago 




FEU MONTH. Expense* advanced. Men to 
l rav 1 ■ 1 . po* t fclgu* m nl le ll vo s am pie * . a rl <1 re an 

foANhF VCTURKHS, Uesk D, Alius block, CHICAGO 




STUDENTS NEED 
THE DRAFTSMAN 



25c for 4 months— Cleveland, Ohio 



NEW BOOKS, 



20T1I CEXTI RY liHlCKLiTER S AND MASON'S 
ASSISTANT* By Fred T. Hodgson, Size 5^x7%, 
Over SCO pp. ; fully Illustrated, Pries, doth, ifloVu. 
Price, lidf leather, $2,00. Frederick J. Drake A 
Go,* Chicago. 

AH kind* of briekluyer'p work, Indudlng laying 
foundations, bonding, arching, ganged work, e-on 
ftt motion of tlamp conrses, coping, building bridges, 
pier^, ohltunoya, flwjfi, tire-plaees, eorheJFng plain nud 
fancy corn lees, brick paneling, pilasters, plinths and 
oilier brickwork* plain and oma mental* is treated in 
T"EN-t 1 of this volume. Part IT, nr the Stone M a , 
son’s Aa&igtaat, shown hew to lay out and work 
all kinds of arches, stone steps, Rtsiira and liaud 
rnU*, Kkmv li ridges itnd arches, circle oh elrr-lc work 
niches, classic and gothic stma? work, piers am} other 
stonework, plain and ornamental. The methods ex 
plained arc practical and all dpi anal ton a hre lu lan- 
guage the workman mtdetMiacids, 

I'AILTV DirTlON, (HI EltHOH^ IN THE VSE 
(IF Till'} HIGUSQ LANGUAGE! A\|J HOW 
TO CORRECT THEM* By Tbos. H, HtmelL 
LU B. Pocket i)Eze. Bound In embossed Russian 
leather. Ml cents; cloth, 25 cents. Geo. W. Ogil- 
vle & C(«-, Chicago. 

The title of this little book sufficiently proclaims 
Its object 11 nd it will pay one to Study its contents 
I' 1 ' 7 tfiey who do not tail at seme point fn the 
correct use of Kngllsh. The bonk reveals o»e + s un- 
conBclqns errors. Handier than a dictionary app^p. 

Bl,EME!VTS OF MIK’HAKIOAL DRAWING. By 
G;irfincr t. , Anthony, A. ^1. CoTilaiiis !1S pages 
a tid i'2 plates. Cloth. Price, |1M D, C, Heath 
Ce. + Boston. 

This work explains the use of lustra incuts, theory 
of projection and Its application to practice, an d 
also, numerous problems Involving both theory untL 
practice, Many Illustration* are Used and the nr* 
rangemttn of the bc^k Is stick, us to facilitate both 
the work of student mid instructor, 

FKEE HA1TO LETTERING Ily Frank T. Dim 
Ie'Ih, A. M, li. Contains St pages of tent and 13 
plates. Price* cloth, To cent?, D. C. Renth & 
Co., Boston* 

The elementary principles nf the formnltnn of let- 
tiTs, their combination to form word*, am] ihc ar- 
rangement of the words In title* are set forth lu 
this hook. The preliminary exercises given offer 
preparation In manual skill am] f n cslIinatfuL of 
values. No rules nnd arbitrary expedients are given; 
hut rather* reasons from which the student make# 
his own role*;. The work olTcrs varh-ll ami the nr. 
mta arc law cut In detail. 

ELEMENTARY COURSE IN MECHANICAL 
DRV WING, In two Parts, By W, K, Browning* 
M. E, Complete course I'oroprJwft 21 plate*, ;s 
tracings and a title Cloth. Price, each 

part, 50 cents. Th<? Browning Press, Cleveland, 
Ohio, 

'rid* es eel lent, wehk treats of drawing Instruments 
a Fid material, lilies, lettering utid figuring, geomet- 
rical problems* orthographic projections, see ties is and 
intersections, devclopmoni of surfaces, helices and 
screw threads, nuts ami bolt heads, working draw- 
logs, fau<T borders and blue printing. 



HOW TO BUILD A ONE KILOWATT 
DIRECT CURRENT DYNAMO or 
ONE HORSE POWER MOTOR 

*> * /- Anthnr oP’KJflt'trifLais-i' Hsftdf tbMifc'' * the lYut- 

kd. Fojiuht' If ted 4 >q ]}j rijiiim & MytcrBulldinfl, utc., in 




Bubier’s Popular Electrician 



Tbeonlv Amateur Klec(Tlt?iil {taper I k xibll*hvih Tn aimplo language, so all cm unde rut 3ud. Two electrical 
engineer* ou our hoard ui editorii, All H’LV.sitoas auawerctl hy experm. 00 CKMS FKK IhAR, 

To All Sending a Year's Subscription NOW we wilt send October* November and December Numbers yR££ 

BUSIER PUBLISHING CO., Dept. 3, LYNN, MASS. 



I'leute mention I’optilnr Ueehunlca wiien nrlU.* AdviriUcn 



=« 



THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



This is VoL II in our Shop 
Notes Series 

228 Pages— 667 Articles— Over 
500 Illustrations 

A Gold Mine of I n forma cion -—Telia Easy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1905 



“Indexed So You Can Find It” 



V ol. It Contains Entirely New Matter 



Price 50 cents. Postpaid 



Shop Notes for 1905 

Vol. I. 



200 Pages-385 Illust’s. 

Contains Nothing Found 
in the J 906 Edition 

Price 50 cents. Postpaid 



These two hooka are invaluable to 
any one interested in mechanics. 
Will save you time and money 
every day. 



For Sale by All Newsdealers 

or address the publishers, 

Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 

* 



MACHINIST 

LIBRARY 



Rogers’ 




l> 





$7 

Monthly ' s 



Each Volume Is complete In Itaclf nnd may be 
obtained separately. 

LIST 

1. Refers' ’'Drawing and Diftign," . $3,00 

2 . Rogers' "'Progressive Machinist/' 2,00 

3. Rogers’ "Advanced Machinist/' - 2.00 

READ CAREFULLY 

The bookw composing ithc library are in- 
tended to he: educational and prog reading from (he 
simple to the more complex subjectn.; plait] hooks 
tor those already eng aged, or soon lo be, mi the prac- 
tical application tU the theory of mechanics; each 
volume in complete in itself," while progressive In 
the series. The books arc each supplied with a 
ready reference Index, which enables ihe quick use 
of their contents. 

The volumeu arc strongly and handsomely bound 
In black cloth, with titles ami edges in gold; they 
contain 1.I1U pagVH,l,?n Illustrations, many of which 
arc full page ft, with 3, 000 ready references! they are 
printed on tine surface paper with large, ctear type. 
Each book stands 8^ inches in height, and the three, 
packed for shipment weigh over 7^ lbs. Noworko 
of L-oual value have ever been offered to the machin- 
ists ' and allied trades, and no one from the superin- 
tendent arid owner lo the apprentice, can afford, con- 
sidering the price and term a, to be without them. 



1D * _ _ . _ The three volume n 

O L L- A R win be forwarded 
^ x postpaid to any rcad- 

MONTH f Y «r or r of- lm.au 

1 4 M E C It A N I V S W-hQ 

sends lona one dollar anti a written promise (see 
coupon be! ow ) to pay the balance of the purchase 
price in ais monthly install me mu of one dollar each* 
making ( 7 .00 In ail. ' 



'SHIPPING DIRECTIONS'' 



Site .,.. 

t Rn*Lrt*e ftl.no road dolbr: til rt[ * fit*t pipntnt on 

ope wt of 

ROGERS' MACHINIST'S LIBRARY 

which ►!» hint otto* to the foil owing arid res*, fill e h g rstf ■ n 
prepaid. I bftlrebj 1 AktOO to i-Mait by lUftlt At ths rsUo of 
one dollar V*eh HtOtith, the retqsLnlhg Hi i iftj d«ilnrB. 



HiHoature . . 
One u pfl I ion . 



Where employed. 
ytOBldenre 



City 

Peru let Meehnnicfl. 



Theo. Audel ® Co. 

PublLflh«ri 

63 Fifth Avenue * New YotH 



please mention Popular Mechanics when writing Advertisers. 




ONLY 
GOOD 
UNTIL 
DEC. 3 1 ’05 



BOORS FREE 



We want new Subscribers to 



THE MODEL ENGINEER 



Send at 
ONCE 
Fat New 
LIST of 
BOOKS 
and full 
Particulars 
FREE 



A »plcddia paper devoted to alt ULdeIu of model making 1 , Yachts. Steam Engines, Mynamoj, Laities, Tu-ola, 
tYurk-s hop hints, etc., profuisely Illustrated. Single number 8 cents. No free cop fee. 

.SK>'1> AT ONCE for our SPECIAL PREMIUM LISTS In time to get some new hooka foreman. 

THE MODEL ENGINEER, Rooms 111-114 Liberty Building, New YorK 



Magazine Offer 

This the rencrata Age. Greater opportunities are presented 
in f'nrtlaad eein^nt products than nay ->r ise r Held. Th* Muntbly 

Journal GitNGBKTL is- the iven^D zed tiuiborUy, t loci a year, 
iik; per copy, Until Jan. let clubbed with itie cosmo poll mu, 
b»th #l ,35. 

CONCRETE PUBLISHING COMPANY 

4 O Homo Bank Bldg., Dotroit, Mich. 



DIF5 and DIEMAKING 


A shr-p bonk by a ulmp 


man and intern tied for «liep work 


10(1 PaigCS, 


1 00 111 u»t rations 


100 Cents. 


Send F ur It. 


J. L. LUCAS 


- Bridgeport, Ct. 



An Up-lo-dali Catalogue of Chemical Technology 



4U9T Rudv 



or* A (Bauitytaf Catalogue of Book* mi C^emioil Zbeft- 

notomr flfldtfinmii Chemist ru arr^jujed under fhc /nUmutod 
htjajM ; Aciii, Alkalies and Salt*; BeuerapM. Rreurtrw* 
Oidet\ .DCrfiNatton, Ftermen&ificm. Limwrt, HC. 

Vleufjor, Win*; jBrfefe, Oramiett Ota**, PorcMain, Psttorj; 
<?ement and (kmcTttt ; India Ihi&Mr. UnUd Ptr(ha> Glut 
Ink : Leather Manufacture ■ (Hii, Ftit*, Wause, Paint* and 
FanUihflt: Faptr Manufaeturt . tlt&rr* , L Prrfumtrv} -Soup 
and GarvUt*; Succor, Sfarc\; flour. Holdup, ifrwii't, Con- 
nect t/>n/ry; General Refertnce and Receipt Ron**. fJrt*- 
mil ( 'htinitirif, Chnrtifdl AHt Article, Cal&ilaMofi , Tnblf#. 
etc,; Cfcc lMettf dftaivHs; Iruyryanic Cbemtatro i; Oopanic 



Cb«n(*tru ; .Electro- e'hemiftrv ; ddderufa ; ten! f**r tn anp 
one in anp part of the U'D-rlJ mho udtl *md hi* address. 

HENRY (UREY BAIRD At CO. 
nduatrtal Publishers, Booksellers aod Importers 
mo Wnlnut St., Philadelphia. Pn„ U- ti, A, 



••I 




As a Practical Book for Practical Men Spangenb erg's Book Ranks First 

Ait itic L'liifj ncc rJn# information you mould huve; till ywi rmlly ne«il U cui,uU»«d In tblu 
book k C l cJ*Jrt + [iructl-ial fitul COliel&CI fumi. 

Span gen berg’s Steam and Electrical Engineering 

la a complete library cm v c rl i i h tbu mbJ^Ct in ah its ymuius t>m.nc h>c a and contains lilu fiifiCB. 



Ttm only hunt errr rnritnln. 

i 3ijf ] UjTi . | ■.it’.-.'! inria mi l ft ri iwc r g, \\ j j \ - 
if ci ev j'uu ceui Underitand it. 



Srpt*/ 

JjW 

/M/W/AW6 




9 3 . B 0 t lit j*r i Mi' . ti ml J 1 1 a fliil d with the undent Mint I tii? t h at It m ny 

be tet u r ru-d If tiut UFitiafaclorv, ami yoi-r iikuaic- b: wLlIbn refundefl lin- 
mt!<[ laifi}'. Otu of 10.000 hooka told only two have hern re to rrc ed - 
Till* fact Ejpuakn- lor liutl, 

CUT OUT AND MAIL TO-DAY 

GEO. A. ZELLER BOOK (O.HPAVY 
7- % Fourth Street Sl Louia, Mo. 

I arperl y^oroifrr to (enrt Trie, esu-reia prepasd, nnn nf SptngeA. 
faBrg'w tlaim and AleCtriO*i| EnfllPOOriRB, price ii W, ami Htirio*a 
(3 as fir*f pn.ymeni. Thn b » I rt I t* 1 . *1 , W , I Jiurge |ci n-uilt in Sit cetlE 
inontbly f n atkil epeata, money or eiprraa order or tUtainp*. 

N ame ..... . ...... - - . ......... 




hound hi Milk Sloth , 
fljgpagta. SIS Illustration*. 

mm 



Street or Bo* No, 

CLly and Slate ....... 

I*#l 




r Great is Texas! p 

The Eye« of the World Are U po n Her 

THE IIOME-fiPEHER wants to know about her 

llatclile**'' Climate and Her Cheap Land*. 

^ TH E 1 N V K^TOK wants to know about nrvt tvnlj Set 
t?hfnp Land eml Low Tuau. bat ns wvll. Her Wealth, at 
Miuu one! f urtut, and chie la tu let you know that 

The International & Great Northern 

Texas* Greatest RaUrc&d 

tTJivi- 1 -wn tnftro th=iu n thmuand milix of the CMftm of 

lyraa' lteRk>urceH. Utont jmri 4 e*e 3 uped, rind that job mar 
loam nor« about the GREAT I. A Cl. N. OOPNTRY by 
H.i ndi’ijf a 'J-ront stamp for n ra&j dfthe lLLUt(THii.TOB 
AND GENERAL MARBaTOK, cr ~J£ cents for a year 4 * 

Dio Oleutno, or by writing 

I>, J t PRICK, G* P,AT, A„ 1 .RO.N.B.R. 
Palest Luc.-, Tex** 



HENRY & HORA '6 

Modern Electricity 

Explalbu X-R11.VA, Wlrrlrik 
TrlvK' H pb> . Itiidimn. 
Trail *wil**i mu A lM*trlbll(lon, 
PniVtT Nl 4 (ii|H«,Wirint( H etc. 
Wrltltb 1*1 pldiil F*i|eI 1 hIi. 




Problems Solved 



Pract ic a !— A ecu ra te— Sc ienti fic 

I5D lllunti-nHiifP. 
iUSS p*S^s Cross lndr-i r 
“A practical handbook lor stu- 
dents. apprentice*, and rEiDtfkwl 
cnirmcCni, 1 ' — SciwiijSr: ^imecrcan. 

Silk Cloth, ciec&ralive co^r, *ilv«r stamping . , $1 60 
Seal Leather, marbled edges, gold stamping, , . LOO 



LAIRD & LEE, ae^Wabaih Ave, CHICAGO 



T ulley’s Handbook*)" Engineering 




explains how to determine the bursting and safe working pressure of steam boilers. 
Calculate the horsepower of boilers. Conduct boiler tests. Set the valves of steam 
engines. Adjust the valves of pumps. Care for injectors. Operate dynamos. Adjust 
and run motors. Keep elevators in repair. Operate 
refrigerating plants. Take charge of air compres- 
sors, Solve many knotty problems, thus saving time 
and money for both engineers and employers. It tells 
how to do many more things that can not be men- 
tioned here for lack of space. Send for copy and 
judge its merits yourself. H contains 990 pages, has 
400 illustrations, is superbly bound in leather, and a 
money order for $3.50 will bring a copy to your ad- 
dress. Better get Booklet B, It is free. 



Send Orders to 



HENRY C. TULLEY & CO. 

P. M. WAINWRIQH T BUILDING - ST. LOUIS, MO., U. S. A. 



ARITHMETIC 



SELF- D * — 

taught jr:: 

through neglect you 
have forgotten what 
you once learned about 
Arithmetic. PROF. 
SPANGENBERG'S NEW ME- 
THOD requires no teacher. 22S 
pages: sent prepaid on receipt of 
60c, in stamps. Best Book ever pub- 
lished. 




Geo. A. Zeller B00K Co. 

39 South 4th Street* St, Louis, Mo, 

Established IWO. Agents Wanted Everywhere, 



THE BOOK OF 
PHOTOGRAPHY 

Practical, Theoretic, and Applied 

Edited by PAUL N. HASLUCK 

With numerous IHuatruilnns and Working Drawings, c 
Nearly SOQ Site Claih> $3,OQ t prepaid. 

ENTIRELY NEW AND LiiVTG-DATE 

The Book np PHOTotlitA PuY contains in 
one worte all that Lhuav lute rent in t in pjn.»- 
tu^rapbj relit Ire to tenow to enable them 
Icy attain succcbb. It shows them how to 
tuarl In the right way, how to follow up 
lirBl effort ft, anti how to attain proficiency. 

Th e eh aptera h av « be e n w ri t te n b v a mam- 1 

her of well-quail (Led. expert ft woo have ! f , 

special lied In the v arietta bra neb es of 
the art. 

The il lustrations 6 how clearly- how the 
operations of Developing Tonln? ami 
Fijfiuft* Retouching etc,, etc., are actually 
done, and a larj^e number of working 
draw in p;* afford incr invaluable assistance 
to the amateur and prefeHalunul worhci* 
arc included. ; 



W. T. KEENER & CO, 

90 Wabash Avenue, :: CHICAGO 
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BOOK 



FOR 



25 

Cents 



! BOYS C=f=: 

1 Mechanics for 

Young America 



Tells How to Make Things 



Tuttf rbfiW nf taj 

t V *** *!«*» inrafl 

r P r * juiiy joktM imi 

■ HAPPY HOOU- 

IGAN, FOXY GRANDPA & RING* 
\ LING'S TRICK CLOWN, BILLY, 

i nr# tiie grcal^bl Jubcr* i-utaiid j y ■- 

f evorylmdy abmiM have □nq 
f Ttie-y ATu «n«IB|i|]0d 1 11 tlia f s-JT; ^ 

' It i rfitai *M cuf'Mt iltTK- / j l | | 
tivfl colow.wid! wlmn &uL'ti I ftitV't'Jp I 
oft T*ur uptl friandi cti.J I C5 rj7'A 
p^ouilritatitM ore aiar* to. G*") 



ft lin frrfsr to i;et a food look H nub a wm^t ^ 
in. Then nlj you Jin,ve l*du ia 1m pws* Urn W** 
all FhLih Lb o-jntcai^l jjs y-u-ur fiac-ktl. an -3 Hip 

J. ■ lihi il j d Llj i '. 0 0 Il 4 will Ml ti il ihiipsr l t ' 



|UiBttiv« 0314 tv ME lirnJ itiinsnlf ' L P*l. 

Wcll*|n^y f.l Mit)i b Unf itumn ~ _ __ T 

of 'water, to Iha unuarf iri:4 of 
L «H MluM*th. St»D ISl 
R T0I>AY. If yv-n furfet St Tnu' 1 LI rffTf-t 

IT T.mE Price, 15 c e«eh 

- T i t hi Oiir hifnani'Oh nffllnnir nf jj-tmiS ifalpe*. 
TiV !■ ill an ufbelb re Lhcu nwl H AD >1 Ui-B f ate lli« 

) lie it tilt tlbo bi«]-lirt.^ft0y9{iaii Tti H-ltQ frnni t'J 
im s*8- por d ay Ai'lisijt bi i.iir asmes and **■]]] npr 
thi^s flTOKt'DOVr'lElea &Eonng 1 1 r-i r fri>rirt* n.i : ■) 
•CluKilniAtC*. W."i i(n fof prlDei in qumtLllci. 

AMERICAN SUPPLY CG*, 



Reprinted from the Boys 1 Department of Popular 
Mechanics, Fully Illustrated. Instruction* ar« 
"Written so yon can understand it.” 



533 E. Minnehaha Street, - 



ST, PAUL, MINN. 



CONTENTS 



How to Make a Paper Dnat 

IIw to Make a Barred Boat. .* I ........... .+ ... . 

How tii Make a Water Wheel . . ♦ * ...... + 

How to Make Your Own FUlil □ g Tackle , , * 

Temporary STji els ps unci How to Build Them,,.,., 

Permanent Cmrips pi ml llow to Build Them, 

How to Build nu Imitation Street Car Line....,, 
How to Muke a Water Bicycle 

How to Make u Miniature Windmill 

How to Build an Ice Boat . 

A Nit vet Burglar Alarm... 

A McehnnioEil Veutrlluqulst ami llow to Make it. 

How to Mnke tt Boot- Blacking Cabinet 

Renewing Dry Batteries. , 

JJ >JW to ilnke Water Motors. 

How to Make ‘‘Antique" Clocks from Up-toDote 

Materials. 

Lettering Clo^k Dirtl. ...... t+ , + * tt ... 

How to Make t\ Windmill of One or Two Horse- 

? power 

How to Make a. Trjip for Rsjbhtts, Hats itnd Mice. 
Ftow to Mulct! a Small Searchlight. ,* , . 

Kites of Mafty Kinds and How to Mil be Them— 

Jus Fishing 

How to T)o Ornamental Iron Work 

Ornamental Metal Guards for Open Fireplaces.. 
Ho w to Make a Propelling Vehicle,.*...,.,.,.,, 
How to Make n Water Telescope, *, 

Hoiv to Make Paper Ealkons, , 

How to Make a. Heetogra ph 

Useful Articles and Ornaments Marl? of Old 

Bicycle Forts 1(11 

Devices for Winter Sports — How to Make and 

T-se TEiem 

Coasting Sleds. Cknir Sleighs, Toboggan Slides 

mid Rids 

How to Make Rubber Stamps.... 

How to Make a Baggage Carrier for Bicycles 

A Water Candlestick* , 

, Boyg 1 Hand-Power' Auto — How Made ........ 

Haw to Make a Pair of Dumb-Bell* 

How to Rid Your Yard of Cat*. , 

How to Mrtke nu Ease! 

To Light n Gaslight Without Matches 

Things ti Boy Can Make Out of old Bicycle Parts. 
How to Make n Wind Propeller..,.,, 

Photographing from a Captive Balloon 

How to Mn kc :i SI m pie B ei rgl a r Al a rm 

IOO Pages- 201 Cuts 

Sant postpaid on receipt oi 25 ceata, or order 
from your newsdealer. 

Popular Mechanics, 

Journul Suildtng, * . Chicago 



nni ifLE END THAI*.— A new style at small trap 
recently placed on the Hugllsh market. It 
said that game Is less fearful of entering a 
In which both ends are open than where only one 
door Is used. It Is tprung by stepping oo the hinged 
treadle, and nmy bo successfully used uu baited for 
tho ansa Hit anlmalB when sot In their customary 



runs. These traps may be made of any required 
size, Find acme of tho larger tinea arc cotmtrm-ted 
with a small wire cage suspended above tho trip. 
In which a live bait can be put. An all metal trap 
of this type could be cheaply made, would weigh 
but little, and ought to serve well for many species 
of predatory animals* 



$80 A MONTH SALARY triX H/STtS 

(a [btpodll^ OUF (iuflrunlccd MnuHry un>l WnCB 
Hviafilte*, Send fdr rent rn^t meaji biiFlru-Js nnd fLir- 

niflh r?f ei*£- 1 \l"a ( : . U. [HULL w i lj, . V i ipriau fltld, J1L 



For magiae Iking, giving 

light shocks, and other esperi- 
mrnl5 f with key for cl j sing 
and breaking the current, oper- 
ates with a wet or dry baltery. 



[ Artesian Electric Co* * 744 Artesian A ve*, Chicago 

Pleftw mention Popular Meclnuih^ when tiTltbif Aiivortis*r«. 







Exact reproduction in miniature of the latest Atlantic Type Locomotive 
ant] lender, operated by dry batteries on a two inch gauge track. 
Length, of Locomotive and Tender 2t3 incites. 



ELECTRICAL 

SCIENTIFIC 

NOVELTIES 

Complete Lint of Hlniatwre Rail* 
ways* Trolley Cars. Dynamo 
Parts and Gas Engines 



SEND FOR 
CATALOGUE 

m 

Commutators and Armature Discs tor Building 
Your Ow n Dynamos and Motors. We Have 
Sets of Castings for Building Gas Engines 





This is a Complete Set of Castings for Building a 40 Watt 
Dynamo* We Nave Many Other Sites. 



THE CARLISLE * FINCH COMPANY 



262 E. Clifton Avenue, Cincinnati, Ohio 





and CS v i 1 TiVnr Rrlira and 
CurLoni for Cozy Cbrn^rn 
and Di'ni : : ;; 

WRITE FOR CATALOGUE 

Walsh's Sons S Co. 

2*7 Pt*wk St, , NEWARK. N. J 



FIGHTING ROOSTERS 

Mystify jind amuse y our friend*, 

Th- u> nr® two genuine gjimw ro»[- 
ers with, feather*; they fight to a 
finish, and tire always midjr to 
fight* The sevrcE of ihelr naove- 
noanta tnonl y known hi the CWf, 
rttor* WiU a lift' time. Post 
paid by return mail, nnd our 
monthly mayfiriu® n wholo year for only 

W. H. MILLER & CO. t 739 E. 4th St* f St. Paul. Hlnn. 




FREE. BIG BOOK- FREE 

'Write today for now valuable Ijii patf® Citalog,' 
U)K I't-* 1 1 llunl rnt4Ml etectrf eu 1 boo t ever i ssuvd so n- 
tAlulng hundreds of valuable Christ mas ^ ii 
tlorrt. Electrical ooveltLeH are junt r.ho thing for 
men *ini boy». Thla bra k con mi u •* val u c.) j I x> v ICc- 
trfrat infnrnuti'jn, fcp«4il Hflrr:- Send ll.'iV 
nuil £lh h [lOKliRy mailing. for this motor 
and Insfruotlons f< w nperaUFUf. 

J, AMJlLAfcJfUSS, fl3 Wittier St, W1 ®. 

P 







and Girls too 



Can have owlle&a amusement ami make 
many useful and ornamental articles with 
one Of our Kl ltKK A StROLL SAW ouL- 
iltei. No rxpi'ricnte or wkill required— any- 
one can use them. The whole outfit of Id pieces 
y i ■ n t pn ■ fi at d ( o a ri y a <1 fl n -fl ft for oi sty ft 5 ru n t s , W h y 
not order today and got the outfit in time for Xmas. 

Kubec Manufacturing Co. 

6G6 W* Lako St- CHICAGO 




The White Eagle Electric 
Motor, special price, $1.00 

We make working models 
of J tie on lion s. Send t'or illim- 
t rated catalogue of model sup* 
pllee. 

The Pierce Model Worts 
134 Pierce Are* * Cbltgfo, 111, 




H EVERY BOY 

His Own Toy-MaKer 

— l>‘fc.l La vrm how If) mfikfl ft HteiUfl 



Iftnl leycTi how to make a Steal* 
Engine, a Pbolncr-pnLo Cumer*. 
« Windmill, b yllcroSMipe. a* 
Fleet Goal machine, ft 3olTa.ula 
Hatwrjf. an IKloetrici Telegraph, 
El sset railing ApmrfttLii** a 

Telephone, a SaMdroop*. * 
Mapic Lantern. an Hmj Usd Harp, 
Boats nf ever? kind, from a IsttJO 

row boat to n f Lil 1-Tiriieri sehonnbr; 

how to make Kites. Bshoons, 
Pcurf*r Toy*. Mb Mbs, Curd Jlflcks, 



w d ^*1 rw* \ViiHims, L^ns, loy riinihVP. 

‘—I «nd Arrows, Pop Gona. SUtikb, 

Stilts, FkhmsTaoWq. Babbit ud Bird iW **d manJ 
dthvr thlnK". and all is mudu so plain and mra|de h^c an^ 
W can 6**1 fv mtSw Lm y r.hing d f-Hf r ibed. T bow hole «JI 
luatraU-d with mote Gin n 'dW IjAnilww^ 

j® n a rt'ftt bi-M i k Bii tl ffi ft hb i hi I cl mil 1 m 3 wtlhoat It * rr ve 
?d 1 ? 7 g a f^.r S 5 rents. Addre» 

WESltKN 5PECiALTV CO*, 334 Jackson StraU St, Paul. WlMh 



Please mention Fopo1*r Mechnniei when writing Advert [yen. 




Going to Put It on the Market? 

¥om have the article ; we hare the braina and the equipment for making it at the 1* weitcut* 

We manufacture nud ibip all kinds of Special machinery on contract. 

LET US ACT AS YOUR FACTORY 

JOHN WISHAKT MACETNi: WORKS, Engle cera end Ikf&cblnerr MFn , flotj 4S to 4/1 8. Canal Street* Chicago. 

LONG DISTANCE 4 PHONE, MAIN ifflh 



E Established Over 30 Years 

xperimentaL 

AND MODEL WORK ■ 

InTE'utOrp' Ideas Dproloped. OStf u-]*rt Fro*, 

WM. GAR DAM & SON, (Ine.) 
43-&1 TLose St, New York 



WE WILL SEED YOU 



One Viaa, 

On* N.-t GENUINE 
Armstrong StMki 
and Dim. 

One P!f»B Cottwt 

One Wrench* ALL for handJlug pipe from K to 1 uitlL 

ON RICE1PT OF $10.30 
Semi for Cacalngne of Comptoto Line, 

ARMSTRONG UFG. C0-, Bridgeport, Coat. 



WE MASUF ACTURE 

METAL SPECIALTIES 

DEemi, Tools, Pattoms and working nv>d(ds, Metal 
Blampingn, Brains and Scruw Machine Work, ard la 
want jonr MaOl irtidii to miLnufiLcluru in fruanUtieil. 
W B mn i m jj rotB t ho tin it I i ty and c hwapon the cant. fleti d 
kb yij ■ iJ mi or d r»wi «lt nnd wu wi 3 L quota you prices, Yi«i 
itmy h.+vHji the bone (it of our fifteen j.oijris f ox peri t-ncci la 
tho clt'siiro. of Die * 11 Tools, Patterns and Machinal?. 

MliTAL SPECIALTIES HFO. CD., 

lft-24 W* Randolph St., Chicago. 




MODELS cmcA6 ° MODEL WORKS 

t/B E HiDI&OH ST, CHICAGO. ILL. 

ESTABLISHED 1867 unite foil cathmue df Ham eumits 



UNPARALLELED FACILITIES FOR MANUFACTURING 

Metal Specialties 

OP ALL KINDS PROMPTLY AND REASONABLY 
WILL JTANUPACTLfRB DIRECT OR ON ROYALTY 

Crescent Mfg. Co., Valparaiso, Ind. 



LET US BE YOU* FACTORY 

WRITE FOR ESTIMATE GU ANT ARTICLE 
toy WAN1 MANUFACTURED 
eTAMPJNGfl, MODt(.S, EXPCR. WOUK 
WHITE FOR FREE BOOKLET 
THI CLOSE MACHINE At STAMPING CO. 
■ 970 Hamilton $t (| Cleveland. O. 



HAVE YOU SOMETHING NEW OF A 
MECHANICAL CH ARACTER? 



Manufacturers of merlin (deal novelties of a prat- 
ileal and useful clumiider 1 lire Invited to send tin 
deHcrlptlon, If the editors eons tiler the article of 
su Hi* lent general interest It will ho do sort bed Hud 
Illustrated In these columns. Popular Mechanics does 
not give "write-ups” to any one, and tio lurmpensn,- 
tion will be accepted under nny elruunintancoti, for 
anyth In j; up pen ring Eu the rending eel n in up, Jt 
makes no difference whether or not you are adver- 
tising In tills magazine. If you have SOMETHING 
NEW. PRACTICAL, AND OF GENERAL INTER- 
EST TO OUR READERS It will he suitably de- 
scribed. 



ILULKOAU WCYCU1 ATTACHMENT.— There 
have been several attachments for hleyelcH to enable 
rliHr use on railroad tracks. This 3s one of the 
most recent and is said to be entirely successful 




owing to the arrangement of the cross braces and 
the 4-wh.ecl guides which permit a high speed with- 
out d Linger of Jumping the track. Can be attached 
to any bicycle and does not materially Increase Its 
weight. 



HIRE FOR SAFETY PETROLEUM UMC, 

The Great Grocery Exhibition, London, is offering' 
for the fifth time a prize for a safety Lamp using 
mineral oil. The lamp must in it cost over So cents 
and must not be more dangerous tliiiu a common can- 
dle, regardless of any Ignorance or carelessness, 
* ■ a 

NIGHT DIAL FOR TELEPHONES.— Win re auto- 
matic telephones me used and the Instrument Is 
placed where tbs' numbers cannot be relni at night. 
It Is proposed 1c use an illuminated dial. A small 
electric lamp Is placed behind the dial so the light 
whine-i through, making plain each figure. A small 
battery, like a flush lamp, supplies current, which can 
lie arranged to turn on 3jy nucanu of a switch or by 
taking down the receiver. 



The Largest Factory in the United States for Manufacturing Metai Specialties ^vW 0 ** 

WritO WM for oatlmat* on M? 6rt icl o you want manal KCtiUred . Protect oad Ctnful attention #lvea &H corrosponiicllC* 

FORT D EARS ORN MFG, CO. 

Manufacturer* of Icoorponted 1BSA 

SPECIAL MACHINERY DIES, TOOLS, Etc. Alto Blanking, Forming »<j Drawing of Shtet Mrtol 

6fl-65 Croialttg Stmt * CHICAGO 

Gear and Cato. Cutting Snrfac* and droular ftrinUm Bof*W UuUsO Work 



flmK mention Popular Hoc tun |c* whom writing: idrerUien, 
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PATENTS 

■ SECURED OR FEE RETURNED 

FfiVY npfmlnz mi to £i*tentJibilttf. Bend for Guido 
Font and What To Infen t. tin eat publication l*»ued twr 
tfW distribution, Fatenti sera rod by Uiadrartiaw free. 

EVANS, WILKEN5 QL Co., 

No, 717 F Btrewt N. W* Washington, D-C. 

Ntv Ink OITImi. ISSfNMsaD Str^t, BUY. City 



■‘We Analyze Everything” 

At Reasonable Rates. We Device New and Original 

Address F Omulae 

The Elllworth Laboratories 
MAX D* SUMMER, Pirn. D« 

957 Dearborn Street* * * * Chicago 



ATENTS 



P 

VfclOabk* Book (IQ Patents FREE, Telia howtoRacnira 
tbtitti at low rt'st, Uiiw to poll a Patent and What to 
Inrotit for Profit, Gives Meeham i e-al AjoviepseTitF io- 
Yalnable to In vo a tori-. Full of M 1 1 *y- HI iik Luk Patent Informal 
lion, NEW BOOK. FREE to til who write. 

O'MLVKA & BtflCft. f»tcJil Ally*,, &l 8 f. Street. WastilirtMi* D. G. 
KEW YOKK OFFICII JSBS Broadway* New York City 



PATENTS SECURED 

If you have an fnveu lion, have It patented, hut* be 
sure of your attorney, oryou may spend inure money 
than 1 a necessary* 

All my clients are pleased with rhr prompt, effici- 
ent service a, rendered by me, and also with the amount 
of my fees. Let me refer you to them* 

II you have an invention not fully perfected, maybe 
I can help you, 

WALTER B. BURROW 

Patent Attorney and mechanical Engineer 

2i>5 Duke Street* * Norfolk, Virginia 



MONTHS FREE 

If yon are* Intarpntpd Id any kind nf 3 nvest irod I — 05 1 . 
jVitDEnff, Plantation, lndnatrial. Lands, Htorks, Ponds, 
MoFtfE&Kua. etc,, send us jon r nnnia netd ruldrr^s nnd we 
will «t‘Bd yon T tie Investor's Sat tew for 3 month* free of 
qharfi-c, A Journal of adrieti fur invtatOrfe. Gives latest nnd cuOtt 
relUbte 3nfortuut.aOn ci>n eerim t rtjf new enterprliWKi, K nnwled^e is 



3 



G re*t onporto n it Le# come nnd an. 
Write trvd*y. 



power. 

Get posted hefom i n veatl t> g. w me to-Hay, 

INVESTOR’S REVIEW, 1461 Gaff Bldg., CHICAGO, ILL 



Great f ate* UkewiBe, 



WE MANUFACTURE TO ORDER 



DIES* TOOLS and 

A UTOMATIC M ACHINES 

ALSO HARDWARE SPECIALTIES 

*Nl> PATENTED NOVELTIES 
ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE, 

BOOKLET FREE. WRITE TODAY. 

Stamping €r Tool Co. 

OEP. C LA CROSSE. WtS. 



POPULAR MECHANICS 
PATENT BUREAU 



invites the co-operation of Inven. 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;” just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want thebusiness of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building, : Chicago, 111* 



Flense mention Popular Mechanics when writing Advertiser*, 








PATENTS 



SECURED PROMPTLY tad with 

to the Le^al Protection of the 
ti0n» 



HAND BOOK FOR INVENTORS AND MANUFACTURERS BENT FREE UPON REQUEST, 
Cental tat inn Free. Nt charge for opinion fts to ibo paleatabilUj and Commercial Value rd InvenleiV IdtM* 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS- 

SHEPHERD (Si, PARKER, Patent Lawyer* 

PAteatep. CaveatSj Trade Marks, Copyrights, Validity Reports, Infringement Contests 



REFER KNCEH; American Water Motor Co., 
Til uni Shoe 0*., International Fence and Fire 
Proofing Co., Wlnget Concrete Machine Co. h Century 
Chemical Co.. By -Products Co., Columbus Phar- 
mncaiCon liielimartd Electric Co., M, C. Lilly & 
Co., N, Lu Hayden Mfg. Co., Murray Engineering 
Co. ,Geo. Ee'el Co., and Alabama Brewing Co. 



" Purine the pMt 10 years Mr. Shepherd, of Shepherd A 
Parker, h^nhtalued fur ug at-rcat iuauj import ant patents. 
We hnvr on hraLluLhtQ In he an lip re&uiumeadmjc him to any- 
one having need of iho services of a patent attorney 11 . 

J1 ALL WOOD CASH REGISTER CO, 

Mr. Parker on November 1, 1903, resigned his po- 
sition ao an Exominer in the U, £f. Patent Office 
to outer thjs firm. 

Address, 210 Died Bldg., WASHINGTON, D. C. 



•ARE YOU LOOKING FOR ME? 

I AM HERE, 

T told you IftNt month to look for mf, as I de- 
sired to become better acquainted. My Idea, 

I tell you frankly, t>* develop your raame 
fae luring buRlqpRR by AUTOMATIC MA- 
ClmiEKY, 

Tou are Tnaklng a device of small part? — In or- 
der to do tills you have either let a contract 
or are manufacturing them by certain present 
day methods — a| extreme COSt, 

Would You Consider a Machine to Do All 

_ This Work at Less lb an Halt the Cost ? H 

I HAVE 

recently dev r loped a machine to make ELEC- 
TRIC LIGHT SOCKETS^ the manufacturer 
formerly made 9>GQQ per day — my machine pro- 
duces Jid.uftii complete sockets, ready for use. 
Ill the Bame space of time — 

ALSO A PAPER CIGARETTE BOX— 

Thin mnehine produces Ft completely flninhed 
paper cigar cite box — printed Eh two coleus, 
hinged, edged. Indenting and building collar 
and labelrtl on both top and bottom— -far su- 
perior as to workmanship and effecting a great 
economy In time, labor and material. 

Our Guarantee Is Absolute i 
A Perfect M achino or No Money 

There are many ways of manufacturing arti- 
cle H, but l hr cheapest way Is* by AUTOMATIC 
MACHINERY". 1 want to talk with every man- 
ufacturer who ih desirous of in or easing his 
facilities and who Is looking for modern 
methods. 

Write mt an cl T will give you the best of my 
knowledge and experience. 

Ci H* H'Giehan ^ Co** 7 Broadway 

New York City 

K*aJ I C*at! i Li Slim pi f, , Oar Tti«nDuia*4*f > , ads* ta gfeap. 



5plitdorF Laboratory 

4Ertah1E*bctn$E£l 

WK MAKE A SPECTAMT OF YOUR 
WORK. 

YOU HAVE AN IDEA and require nut 
work ii in m*l iip In fill 1^’ demount ml e it h FULL 
POSBIBILITIErt, 

WE MAKE n Hti^iiilty of MODEL MAK- 
ING, EXPMH MENTAL WORK and ME- 
CHANICAL ENGINEERING of the highest 
C ha meter. 

YOU WANT TIIE BEST WORKMAN- 
SHIP — WE HAVE the Infest Improved mu-> 
ehimery and the highest tyiw of engineering 
ability. 

Tell us what you want. may be able 
fo hrtp yon and unuld be pleased fo give 
you any Information. 

SPLITDORF LABORATORY 

Block 21, 17-21 VandcwjiterSl., HEW YORK CITY 



TIME SET ATTACHMENT FOR FURNACES.- 

This U a practical median Ism which enables one to 
Ret the machine tn open drafts at any hour desired* 
It gives no alarm lo disturb any otic, but If you 
want to go to bed with a alow fire In your furnace, 
you can set this attachment for any hour In the 




morning, and when that moment arrive* your fur- 
nace will open up and go to work. We have fre- 
quently described home-made devices of this kind; 
thl* la the first one we hare seen put on the market 
mid the low price at which it Is sold now plates 
within the reach of everybody one of the greatest 
ptmlble conveniences. 



WANTED 

Good Fatoiitn and tented Hvteclaltlu* of nil kinds; 
Niilt'S agents established every where; inventions pro- 
moted; Patent* bought mid Hold. 

F. N. GILBERT 

as Court St., - BINGHAMTON, N. T. 



PATENTS 

Cartful attention gly#a to the prosecution of tnslaess biters 
the patent office, haunts procured and no attorn fee railed 
for untlL patent la allowed. 123 yean experience) write 
tor ’'Inventor 1 * Guide/' Ad drew 

FrunKHn H. Hough 

Atlantic Building, Wultiagtoni D, C* 



Please mention Popular Mechanic* when writing advert tier*. 
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I SELL PATENTS 



TIic;re has been placed with me fur nalc, the XL S. 
Patent on a 

CONCRETE BLOCK MACHINE 

More simple In construe lion* ami produces 
a be t ter b I Lick i ban o t he r mat h lues. Th c J u ’ 
lure Tor concrete construction vih-t, and 
The Ftreai commercial value of a high -class 
machine of this nature will be readily re- 
alized. This patent is new. It can be seexirrd 
reasonably either hy outfight purchase t or 
lease on royalty. It’s a tine chance. All 
details tii rc«ponHlWe partlew inter cS led. 



Charles A. Scott, 796nu,u ‘ 1 B l i l » a “of?i:Y 




■YOUR IDEAS 



SIOO.OOO offered for one tn- 
r venlion; $8,500 for another. 
13 on It 1 'How la Obtain a Patent'' and 
"What to Invent" sent free. Send 
noiiffh sketch for free tcporl us to 
patent ability. We advertise your 
patent Tor sale at cur expense, 
thin nil re & Chandler, Patent Attorney*, 
&S$ F. Street, Wish loot™, D- C 



E IxEf’T It r c C1I It 1ST M A S TREE S —5 pa rk 1 In g 

with hundreds of tiny colored IlghtH woven In and 
out nmniiK th^ branched, the Christmas trees of lfK>5 
will outshine It] splendor all previous attempts In 
delight the children. And the best foature of nil 
Is the absolute safety of the lighting?. No electrician 
Im required, and n member of the family can du the 
electrical decoratliig with perfect safety. The lights 
arc ininiattitf- incandescent lumps, of all colors, which 
urc fastened oti the electrical cord. As many feet 
iuuy be purchased us the alee of the tree requires. 
At one end of the cord Es a socket which screws 
Into any of the house fixtures, ami tin? suddetl 
turning oil of all the lights at once produces an 
effect that youthful beholders will never forget. 
The coat Is Insignificant, and the lamps will Inst for 
yearn, Christinas trees lit with candles are pro- 
hibited by insurance boards; t he electric system Ik 
approved and recommended* 

— * ■ » 

Study or wireless telegraphy In connection with 
the electrical course is to be introduced at Purdue 
University, A tower ft, high will be built on the 
university grounds and messages sent to all large 
cities of Indiana and neighboring states. 



Contracts Wanted 

At Reasonable Prices 

Expert Model and Hi* Making 

METAL SPECIALTIES MANUFACTURED 

Pouch. Ptmw and Screw Machine Work. Hram FEnlKhlnB. OiLdlz- 
ints. Nickel Plating. Enameling. Thirty jfs*rfc h ftiueripncft. 

JOHN OLDFIELD, 937 North 41st Com, CHICAGO 

PATENTS protect*® pay 

WATSON E. COLEMAN, 

Re^Utared Patent Attorney 

COLUMBIAN BUILDING, WASHINGTON, D.G 

a 

AAvlo* Tree: Hlghvat IteferEncgi . Beat Hervloe. 



EVERY INVENTOR 

Who Wants to know 



1* What are the most profitable 
inventions T 

Z . How to perfect inventions, 

3* The first step to take in 
getting a patent, 

4. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 

6, How to find oot what patents 
have been granted on inven- 
tions like his, or intended 
fox the same purpose, 

6* How much it costs to get * 
patent, 

7. How long it takes to get a 
patent, 

m 

8* What protection a patent is, 

9. How he can sell his patent 
after he obtains it. 

10. How to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 

,of his invention, 

11. Where and at what expense he 
can have models or experi- 
mental machines made, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - - Chicago, 111* 



Flea mention Popular Mechanic* when writing Ad vert Item. 






RHEUMATISM 

iMi pp n 

THROUGH THE FEET 

Every Drop of Blood in the Body 
Reached and Purified Through 
the Foot Capillaries by 
New Discovery* 

The Makers Want Everyone to Try a 

$1.00 PAIR FREE 

If y o u have rheumatism wt- warn you to try the 
farjifiUH Mag it.: Foot Drafts at our expense, They're 
curing :l]I and conditions — after doctors and 

baths have failed, without a spoonful of me d trine. 

They eurttl Gus, 1^, I? rock, DCnifiEas, Ga., Of sciatic 
rheumatism In six days. 

Cured Mrs. J, R. Waite* Woodland, la., after her 
hatida and tries were drawn almost double, and after 
being live months unable to walk. 

Magic Foot Draft cured me entirely. It Is a won* 
didrful thing:. Rev. J. IIolx, Chicago, 

Cured G. II, Stearic, 1EL Cent. It. It. Agent at Tucker, 
ju.. of sciatic rheum at 3 am after he thought himself 
incurable. 

TTsk-( 1 Drafts two years ago. No return of rheuma- 
tism. Eld Ball, Lead vi lie, Colo. 

Words eaan'ct e'xpj’ess the pood they have done 
mu, 13, flay, Dublin, Ga, (Cured after suite ring* five 
years > 

May God Ideas you for the wonderful cure, Mrs. 

Sam Durham, Render Hie, N. G, 

\\V have letters from the above and thousand a of 
others tnat Mjigic Foot Drafts have cured. We 
believe they 11 cure you. Send us your name, and 
well send you th« Drafts by return mall, prepaid. 
tmhmmk / ^ Try them, thten If you are 

_ f /- A aaMsflcd. send us the price, 

Oms Dollar. If Pot, simply 

fled” for many months 
now, and von can sec for yourself that wo couldn't 
keep this up jf the Drafts didn't cure. The fact Is 
they do cure, no matter how many doctors have 
failed, because they apply a new scientific principle 
(fully explained and Illustrated in our booklet) and 
that’s why wt are glad to them on approval. 

Will you try them 7 Just send your add re^ to Magic 
Fool Draft Co. r 1E51 Oliver Bu tiding, Jackson, MJoh. 
Send no money, write today, 



AVTOM \NI I, — A 1 limit I c-nay hull keeper In an 
CflRt.cn i w:.iterlhg-j.daee not fur from Newport, R, I.. 
was RltowliLg' the resolution Inquisitive visitor about 
the pin lit. A large room with about twenty cots 
was readied, but the place seemed empty. 

*'Th1s where the erafiy chauffeurs are kept,” 
said the keeper, 

"Oh, is It?” asked the visitor, *’bnt where are 
they?” 

The £ tilde replied: “Well, yen can't see 'cm. 

They’re all mi dor the bed a esu mining the sp rings,” — 
Pitt sin 1 rg Dcspa t eb . 



Never Fails Sure Po p 
BLACK-HEAD REMOVER 

ThL* Utth L rlcvi-g* i »44 mini wondi-rful thing for person* wh oat 1 ' foe* 
I* full of blftf-khCJidsi. Siffl[doAnd Ofiiy to op urate and thconljsurtt 
cure. By plaelhH directly dWV the Murk- hemt, then withdrawn, 
brinsrn the black head awny. NOTOr £*ita, Taken them out around 
the nose ami all of tho tflpn. Hunt postpaid for twenty-hva 

nont*r Other useful art Lclca. GM^Iogoa and ill nitrated, circular* 
free. AgOntn wanted. Ail dr asm 

M. BURGIE *CO. T - C«nlr«I Bank Building, - CHICAGO, ILL. 





This Valuable Bootf 



CURE YOURSELF BY 

ELECTRICITY 



few Book— Illustrated from Life 
Sent FREE to All Who Write 

_ j Is splendid book explain?; how electricity a a 
r supplied by inexpensive batteries cures Rheumy 
tf stilt, Dyspepsia* Ingonmla, Liver and Kidney Ttoudib 
& nd all nerve affections and diseases due to poor oir* 

eulat-ion. HipIdIds s'boiiU the famous electric bittaS, 
beauty and health massage at home at little cost* 



ExrRfiss 

pRt.PAl U 



Every Home Should Have A Eloirie Battery. 

Our free book also Ueta tbfl latest Improved batteejaa, 

G)rLi.'efl(l!. , H 5 UifJU.S 0 ?s'wlik , ]L we«i‘ 3 Jii prepaid and a] Low It? 

doy» Fr«v* trial* Writ* fcxhi? for our Fre* Hoot. 
DETROIT MEDICAL UTTEtt CO* IZ4lM#J«itlc Oilrtll, Mick. 



NEW CATALOGS* 



TWENTIETH CENTURY MACHINE) TOOLS,— 

An Illustrated catalog published by the B. F. Barn OS 
Company of Rockford, III, and describing and Illus- 
trating Drills, Lathes, Water Tool Grinder— all mod- 
ern devices. 



THE GREEN BOOK OF HARDWARE SPEb 
CtAI/TIES*. {Fourth Edition.) The tools that save 
time ami labor over the old-fashioned devices used 
for the same purposes are the ones that are Illus- 
trated and described In tills handsome catalog. 
Everything in this line from a tack puller to a vise 
is shown mid many of the tools are so modern that 
the average workman has never heard of them. 
Published by Smith & Hemenwuy Co, nnd Utica 
Drop Forge &. Tool Co,, New York, 




There i$ h'Jt One way to tell 
the treason of haldr.e^ and 
faUIng hair, find rhat id hr ,i ru- 
ler^. :=ic; exatniti.'uiiin oi the hair 
itself. _ The part leu Inr disease 
t with which your scalp j? afflicted 
I must be. known before it cap be 
1 er:c tisn :nil y treate d. T I ic i: c , t 
til ml mil i t res nod hair loidci, 
Vilhout knowing the specific cause 

of your disease, S.-3 hku taking med Lgsne 

r without know ing 1 what you arc -g mg to euro, 

Hcnd a few rulli-n hulr^ ''rr'ni y 'ir'-orn Caps, i Ml. El, 
Austin, tfie e*]e'.-,r«**'l IKcterS- logv;t, who ivJl I send y u ulwn- 
iuAcljr free 4 iliac ar"i» ftf J-n-.ir raw, ft l‘-r - v.ilet on cow #f tba 
hair an S scalp, and ft s-mnple i-*'* rfth^xvmerljr which ho will p«s. 
p -,f C 1 V fnr r- ■ . line faun Sc Jicr^riapt kart wile eoiLfty. 

S’ROF. J, H. Ai sTIN.& 'a Ft],] L ., f 'htwRo, Uh 



plea«v mention Popular Mecbanlcfl when writing Advertisers, 
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TO ENCOURAGE HANDICRAFT 

. AND THE STUDY OF MECHANICAL AND 
ENGINEERING SUBJECTS BY OUR READERS 

publishers of Popular Mechanics have arranged to offer each month two or more Books or Articles at 
a specially low price* This concession is secured from the several publishers and manufacturer* as aq 
evidence of their interest in the objects named. Popular Mechanics is not doing this for gain, and makes 
no profit in the transaction* 

The articles offered will alt be standard. The coupon must be used in ordering* 

No offer will appear more than once* Watch for New Offers next month. 

The offer expires on the last day of the month in which ft appears. 



OFFER No 1 . saftffims: 



THE PRACTICAL 
AS AND OIL EN 
OINE HAND BOOK" 

Qna of the latest until very best 
bolts on these subjects, Published 
by F. J, Drake & Co . Contains 
1E0 pages; over Sfl Illustrations; 
bound in doth, A manual of use- 
ful Information on the care, nmin- 
t £■ n ;i n ce a Till repair of Gas and Oil 
Engines, This work gives full and 
clear instructions! on all points re- 
lating to the care,, main tana nee 
and repair of stationary. Portable 
and Marian Gan and Gil Engines, including Hour 
to Start, How to Stop, How to Adjust, How to 
Hepalr, How to Teat, By ir. Bllictt Brookes, au- 
thor or "The Construction of a Gasoline Motor” 
nr d the Automobile Hand-Book. 4 ’ 

Regular Price, fl. With Our Coupon, 50 Cents. 




SET OF PATTERNS 
FOR COMBINATION 
ROWBOAT, SAIL- 
BOAT, OR LAUNCH,— Brook* Bast ATljj, Co. 



OFFER No. 3 . 




Cnn be planked either clinker (lap streak) or car- 
vel (smooth genm) from the one set of patterns. 

For the benefit of tinsmiths, we give special In- 
structions, 00 that those who Wish may plank the 
boat with galvanised Iron, The mwt popular 
boat over put upon the market; designed for safe- 
ty, comfort, beauty and speed, Js nn «H.ey rower; 
a fast, well -balanced sailer; or an ideal, quick’ 

barn! ling launch — nn all-around boat— tbo only one yet devised success hilly Ailing all requirements. 
Length, lfi ft.; beam, IIS (n,; depth at how. 2® in,; depth amid ships, 2i} In,; depth at etern, 24 in.; 
draft of wnter nn a tuuhch, 12 to 14 In.; length ol cockpit, 12 rt.; seating capacity, 7 persons. For launch, 
equip with motor Of hp, to 2 hp. Speed, 5 to 7 miles par hour. These patterns have never been of- 
ferer! for less than the regular price, ?5w 

Regular Price, £3, With Our Coupon, 



AfrCB VT SET OF PATTERNS FOR ROW BOAT. 

I IHrrK llO Z These patterns are made by the celebrated Brooke Boat ilfg. Cq„, the 

VAX A ul* 1 TVS* Mt orlgEnators of Printed PallErhs for Boat Building. The patterns arc ac- 
companied by full direct Jons, making boat building si fascinating recreation. Tills iw the Brooks stand- 
ard row boat. An Ideal craft for pleasure and livery use. Gracefully designed on tinea that give sta- 
bility and comfort, it Is the beat all-around row boat on the market. Will carry four people as com- 




fortably as one, and six may be seated, Including oarsman. This boat has been carefully modeled and 
lined to make the simplest possible construction for the amateur who bullda from the patterns. To build 
requires 120 feet of lumber and $2,60 worth of hardware and paint. Length, 14 ft.; beam. 41 In.; depth, 
14 in. These patterns have never bofrtre been sold for less than the regular price, 13.00, 

Regular Price, >-3-0fl. With Ow Coupon. ?l,BO. 



toupon mitt be honored cutty by the publishers of*PopuIar Mechanics „ and is void after December 31, 1 90S. 

Popular Mechanics, Journal Bldg., Chicane, 

Inclosed find t . .. for which send me, postpaid. the oilers Indicated with a X. 

[-1 OFFER NO. I, S .50 □ OFFER NO. 2 , { 1.50 □ OFFER NO. 3 , $ 2*50 



Name Street 



C’lty t , ++ .. State 
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nmcAGn-KANSA's City, 
'< KK AGO **» ST. LOUIS, 
tJHIOAfiQ '’PEORIA, 
SXLOUIS- KANSAS CITY! 



BETWEEH 




TttKQinij i-i-m.h*?* ■atu’Tica 
BETWEEN irliU'AdO *T*t> 



tr YOU .1 re 31 MISTKSUiLATt™ * TRIP. ART I'OH- 
mrf of which car ini kaui o*Kn am c cuicaqo 

* in WILL PiT TOO TOVBITE TO TIIE CM 3 M- 

WlCrXCO FOS ItATES, MAPS , TUIE-'TABLXR, CTL', 



Gbo, J, ChabltOK, 

UERKHAL PiaBEVdhR AL.L.Vt| 
(■DCArjD n.L> 



INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THK LINES OF 

THE ILLINOIS CENTRAL R. ft. 

AND THE 

YAZOO a MISSISSIPPI VALLEY I, EL 



For full Information and dtscrlptl’TO pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 
i Park Row, - * - Chicago, 111, 



VERY LOW RATES 

Southwest 

via the 

WABASH 



New. ? and 3 i„ and Dec. & and 19 , 

THE WABASH 

will sell spec Sol home£et:kc*rs li tickets 
from Chicago to many points in Tcieas. 
Louisiana, Kansas, Indian and Oklaho- 
ma Territories, nt greatly reduced rates. 
Write uh for maps. pamphlets. time 
card* ami full info rata tl on 
T, F. SCOTT, (len'l Apt, Wla. 

It. a. GKR KN WOr>t), W, P, A fit.. Cblcgo. 

K, A, FALHEFt, A. 0 . f, Ajft , Chicago. 
0. S. CRAKE, G. P- A T, A., BL LouJel 



Iron Mountain 
Route 

Has Territory Along Its Lines Which Offer 

Rare Opportunities 

For the Investor and Homeseeker 

The TtaOrofcd That Carries 
You Through the Heart Of 

ArKansastnd Louisiana^ 

The Two Orest Agricultural and 
Timber States, 

Where the Soil Is Rich, Deep 
and Productive. 

Prices Reasonable 

Low Settlers’ Rates 

For full information and descrlptlT-e literature, 

Add rose H, C. TOWNSEND, 

General Pssaeofef and Ticket AgtnL - ST. LOUIS, MO. 
ELLIS FARNSWORTH, D, P. A f mCltrk St, Cbicajo, 11L 



PI vane mrniloti Popular Mechanics when writing Advertiser*. 








im 



"Want" and "For Sole" Ado. 2 cevtn i»er 
Ivordj paritble in atlvunee. Kupllfa lUUf be 
amt to n number,, core Fosator Mechnnici, 
mid, will be forwarded promptly without 
extra charge. 



"SHOP NOTES"— Paper covers SU cents, popular 
Mechanics, 



AUTOMOBILES. 



ATTUMOBILE SCHOOL.— Chicago School of Mo- 
torlng; the original automobile tj ool Id Chicago, 

Oih> hundred nnd eighty graduates the past year, to 
whom iv e refer upon request. Automobile owners, 
[i respective buyers and young men wanti-ig to be- 
fOfcjte expert chauffeurs will save ft grout deni of 
in oner and t\ lot of worry by studying the median i hhi, 
rare and repair of gasoline automobiles. In our shop, 
where all parte are open bo you ran see how they 
are made, and how they operate. We give thorough 
and practical Inst ruction. Competen t chauffeurs 
a applied, Adilress, Chicago School of Motoring, Dept, 
B. h jjffid Michigan AvQ.. Chicago, 111, 

FOTt SALE OR E X CHANGE- A ntOtdob i le gear. 
Address C. C, H.. IS North Front SC* Columbus* Q, 



FOR SALE OR EXCHANGE— 4 h. p. automobile 
or bout t cycle KJisoline engine,. Address A, P. C., 
IS North Front St., Columbus, O. 



FOR SALE— A JOB LOT. 
Each. 



Each. 



Bougie TTcrz Plugs,, 


1.1*1 


I rn . Dc 


Dion 


Fore. 


E. O. Bougie I* lugs r , 


.50 


Cores 




,10 


E. G, Mica Plugs... 


.On 


Im. De 


Dion 


Mica 


Sin-Rites Plugs 


*75 


Cores 


, , , T , u m 


50 


French Soot Proof 




Jewel Plugs ,. 


,011 


Plugs 


.75 


Ba ttery 


Tcrmlnalfl.. .02% 


Never Mi-ss Plugs,., 


,75 









A, M, Symonds, 001 N. Fairfield Ave,, Chicago, Jll. 



FOR SALE.— Two-cylinder, water-cooled engine, 
S li. p,, two-cyllndcr bicycle engine, IP li. p. 

Iran sill lesion, $25; igniting dynamo, $5; spark mil. 
$3; all second -ho ncl. Will trade for wood-working 

band or circular saw. Address 1253 N. llut-sted street, 
Chicago, 

FOR SALE.—Motoe cycles, #50 up. Address li. 
C . , Popular Mechanics. 

FOIt S A LE.—Hay nos - A p pe r*on, t ivo-i-yllmler auto- 
mobile runabout, with tine top* sill complete, mid 
on i id It Eon line, $525 cn&h. Kentucky Autom'dillo Co-, 
Louisville, Ky. 

FOR lil d EDI ATE SALE.— U.KTI Wtuton Umheau, 
$750; 1505 Model F Ford tonneau, li h. p,, $(30$; 
1005 Rambler Surrey 1, four-inch tires, llfec new, 
Mo -el F Rambler, buggy tup, $225; two 1904 
Elmores, double cylinder, 12 li. p. tonneau* $200 and 
$300* Drop card for detailed description. Your op- 
portunity to buy a good car below the market value. 
E, H , Yo n bo. R ending, Pa. 

FOR SALE. — Powerful 10 h, p, paekQrd runabout; 
cylinder bored, new plston t every worn part replaced; 
good paint and tires. Ready for road, $360. G20 

Broadway, Lincoln. III. 

” Yoil KALE, — Handsome automobile wagon, with- 
out motor: 30x3 pneumatic tires; stout omi durable, 

Ssj'i r-risli. Ki-nim-ky Ant i muddle Co.. Louis ville. Ky, 

FOR SALE. — 1906 Indian motorcycle, spring fork,’ 
double grip control, cheap, little used, perfect con- 
dition. Address C. M. C., 318 W, 6th street, DnveD* 

port, Ja. 

FOR SALE. — -Or will trade for 11105 model auto- 
mobile, new* Id h. p. compound traction engine, its 
(Inc shape. Used three months, AY, R. Bacon, West 
AVniinnigfleJd, 0. 

FOR SALE, — Cadillac 11 B” tonneau, deck equips 
EJcnt, splendid shape nil over, ?RM>. Lute 1004, with 
1EW5 improvements. E. IT, Davis. Evart, Mich. 



BUSINESS CHANCES. 



MANUFACTURERS! CAPITALISTS.—' We will 

place on royalty, or sell outright, our recently 
patented Job printing press; hew and In demand. 
C. M. ghlgley,. Columbus, O. 

FOR SALE.^Patcnt track banding device, for 
street or tram cars. Soil or trade. C, W, Lang- 
ridge, Pueblo, Colo, 



LIVE MEN AND YOUNG MEN.— t have the cata- 
logue of 2 i manufacturing concern with ofllcrs In 
ft! Steen principal cities. Every month I buy goods 
fruni them and sell them here, without CAUvaferinR, 
making about $160, The Heins sell for $1 to $5, and 
create the greatest supply trade r>n record, bo- that 
the business steadily increases. L have done tills 
seven years, and yoti can do it where you live. 
Write me* one losing $1. and I will send you the 
name of the company nnd some pamphlets, and you 
can pet 1 heir catalogue; took over your locality; be 
sure It's ho; then go ahead, Til help you. I refer, 
ns io myself, tci any business man of tills city. Write 
today, i\ r It, Hough. Main sired, ,luhiistown,_ X, Y, 

It US [NESS MANAGER WANTED in every town 
to manage branch office and superintend force of 
salesmen; big money; experience unnecessary; no 
canvass Eng; can be handled, with other work or 
business; give references: parslcnlars on applica- 

tion. Knight & Bostwfck, Nurserymen, Newark, 
New York. 

FOR SALE. — IT, S, patent rigid No, 730,757+ rotary 
roasting oven for drying grain nnd baking cereal 
foods. Address I. TL Gal breath, Decatur, Mich. 

WILL MAKE SPECIALTY of manufacturing one 
or two articles, Guaranteed good work, right prices, 
prompt delivery. Address 1266* enre Popular Me 
chunks. 



BLACKSMITHS, 



GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And tin* smith comes first of all profession* or 
trades. The smith must make the tools first for all 
from the surgeon in the safe blower, by tiding Toy's 
Treatise on pew steels explaining how to work them 
with 75 new methods for working all difficult jobs. 
Ten receipts for making your own compounds for 
wedding different kinds of steel solid. Thermite weld- 
ing fully explained; also two colored tool tempering 
charts; chart A explains all annealing and harden- 
ing; Chart Id explains both ewlmi title and plnlu tem- 
pering to ft standard, Ail the above for $1.00. Val- 
uable samples free, \Y. M. Toy* Sidney, Ohio. 



EDUCATIONAL. 



A NEW BOOK— U n patented mechanical move- 
ments and devices, used In tin* make-up of gasoline 
engines and automobiles, With 2S sheets of blue 
prints showing details, s, M. Howdh Zanesville, 
OH I tv 

LEARN TO MAKE CUTS, MIRRORS AND RLUK- 
PUINT.S. — We teach ;im1 trust you. Ten cents brings 
sample mirror, nnd full particulars of twenty money- 
inn king methods for winter months. You can start 
a mirror factory, Jlutllnger Mirror School, Frnnccs- 
vlllc, Ind, 

LEARN SIGN FAINTING ► — By our new method 
of cut cardboard letter patterns, and instructions 
liny one.; can quickly paint a fitgm Patterns out iu 
Jill kLkcs and different styles. G. W. Lamble* Adams, 
N. Y. 

UP TO DATE TABLES for nil metal -workers for 
25 cents. Yout money back If you have- seen any- 
thing like them, or ns easy to reach. J, Meyer, Box 
525, Milwaukee, AA'ls, _ 

TELEGRAPHY.- I ‘ii ■■ulur fn-c. Womb-Hid nUto- 
matlc toucher; five styles, $2 and tip. Ouinlgrnph 
Co, t Tiept, 30 iTi r tbindt street. New York. 

Y OU N d M A N— $5d~lo ?75 monthly in new trade. 
J Tras lamp titling’ 1 quickly taught; circular free. 
Address E. R- Hough, Johnstown, N. Y. 



LEARN RIGHT WHILEYOU’RE AT IT 

A hil lid .-mi rim at I nriMiiI' l.n. In LtJtt 

»r. I O.-MH ■ .L',1 U ,H I ■ r.ccln^rlBi. Afcw 

■ r *1 1 t-rtlvh-F I* : 1 «i r' : (■ thfa. 

w^«t fjT f^rUUaf dn til* 

frt’i *jmi' toj Slr,d*Mj iut b«- 

j-lfl *1 T u-rt.1 l’Hj.'1'iii II Till K* Imnid Li *IJ STmilu.- 
*.<■1 |iu.bi| iu j^i -i'' rr S n*: H#ik 1 ft* 

dmHr< 

Chicago Nautical School 

Jftlh Tear 

1624 Masonic Temple * ChlcAga, IlL 

W, y, tmsoy, Prttwdiwi 

(Eat# £(ru tenant, F. S. N.> 




FOR SALE 



FOR SALE.— Five h. p, ateam engine; good re- 
pair; automatic governors. Will ecu cheap. Ad- 
Simpson. Versa I ilea* HI, 

FOR SALE OK EX(‘11AN0E bargain lot of elee- 
t cl cal Instrument*, Add tosh Dwight W. Hi He. Green- 
ville, O. 

FOR SALE. — A two Ji. j>. gasoline engine* 4x4 air 
compressor, eight b, j>, motor, two emery stands; 
also a lot of patterns mu) castings for two h. p+ up- 
lo-date gasoline engine mid grinders. J. F. s$chuta„ 
Box 176. North Hir -ng^. III. 

A BARG A I X. — One latest Improved two h. p., air- 
cooled gasoline engine, with pumping attachment; 
brand new; £7b takes it, McCudden Machine Works, 
SI. Cloud, Minn. 

FOR SALK oil KXi MANGE —An excellent 2<> 
Eight acetylene gas plant, in good condition. t'ost 
5100. Running expenses, one half city gas, Wanted. 
—Gasoline engine for launch, shot gems* or offer 
Fred Butler, Fitts Ho Id, Muss, 

FOR SALK — Very cheap — Columbia gq soilin' run- 
about, or will exchange. What have you to offers 
Chns. L. Fawcett. Norton, K:ms. 

FOR SALE- — Graphophone. Coin in bln disc, 42 rec- 
ords, cost $68; in use one year, ns good as new, f^ 1 - 
Set orchestra drums, tine ones, with tjfl&n drum 
beater and snare drum stand, used one year, cost 
$2i5, sell 518, or will sell graph op hone and drums 
which were used together for fM), Science Electric 
Library, six volumes, cost 518, brand new, for $10. 
So] Linking tix1> Model printing press, and new out- 
fit up-to-date and complete, a snap at $45. Enclose 
a stamp 3f you write, and don't write unWs you 
mean business. J. Homer Rosts, Sallncvllle, 0, 
“FOR HALE,— Power drill, $10. Send for J l at “of 
machinery. E. L. Lucas, Bridge port. Conn. 

FOR SALE.— Cjijj; engine cjih'm 1 , or will trade for 
folding camera [x5 or Larger; a bargain. Write li. 
WH elcna. Town lid a, Knns. 

FOR SALE.— The Advance dry battery. The Ijest 
In the world It is positively the most durable, and 
In not affected by dampnm, Saves time, trouble 
and expense. Retails :i5 cents. Prices 1 to 12, 
cents each; 12 to 2 j 17 cents; 2a up. lfi cents. E. 
R. Hough, manufacturer, Johnstown, N. Y. 

FOR SALE.— KM t, 1 % h. p. launch. $100 ; lS-ft, 
{j k. p,, two-ey Under launch, 52271; both 1 n line con- 
dition. Address 1253 N. Halstetl street, Chicago. 

FOR SALE,— From one to thirty rotary vending 
machines. These are umall glass and Iron machines, 
very attractive* exclusively for Inside use; suitable 
for drug, confectionery, grocery stores, ete.; chew- 
ing gum furnished at very low rate. Good chance 
to get machines cheap,, as owner Is. traveling mail 
and cannot tnko care of them. Address 1254, cate 
Popular Mechanics, 

FOR SALE. — A Buffalo indicator, with two 
springs, one 40 and one 50* two straight way cocks, 
scales, screw driver, and ease, all complete. Tills 
indicator is In tirst-olnss condition, having only been 
used a few times, and is as good as new, Jaa, Mor- 
gan, Riverton, III. 

FOR SALE,- — 'Flu- most Complete and simplest tool 
ever put eh the market for carpenters, machinists 
and mechanics. Write for circular and particulars. 
Address 125ft, care Popular Mechanics. 

FOR S ATjET— 9x24-1 n. Star engine l&the* foot power; 
practically new. Address No. 1252, car* Popular 
Mechanics. 

FOR SALE.— Two speed and reverse transmission, 
fthi A- M- SymoinK (mi N, Fairfield avenue, Chicago . 

FOR SALE. — 8 'x- volt, 30-ampore storage battery; 
liciw, hi case, $SK Guaranteed, J. G. Warrell, E. 
IT-tt I 3 street a nd Bn "lie avenue. New York Pity. 

Ff 1 1t SALE. — One horse-power steam engine, 50- 
vh ill dynamo* 2% h, p. Thomas cycle, motor coll find 
other [tarts. Box 404. Wayne, Pik 

FOR SALE. — A 4xij side lever, sc I Linking printing 
press; in perfect condition. Cheap* Henry J, 
Rfdtke. Marinette, Wls. 



FOR SALE — Oastings of emery grinder head and 

countershaft that you call build on a fi-lb. lathe. 

Small steam engine and sowing machine motor east- 
ings, We make patterns from drawings. Blue 

prints of grinder and count era haft, 25 rents. Saline* 
ville Model A Ma chine W'nrkw, BallnovMle, O. 

FOR BALE— Wood ’Working machines, foot power* 
manufactured by Sonera Falls Mfg. Co., combi nation 
saw with borlug, scroll- saw and moulding attach- 

ments; bit ho. Uve-foot centers, martl^cr with ten-nm- 
Ing tfrnl. Will sell cheap. Write Chas, H, Irish, 
Zion City, JIJ 

FOR SALE OR TRADE— 10 b. p. steam engine 
in good Condition; one boiler feed pump. Will trade 
for a 4 to 8 li. j>, giw or gasoline engine. Address 
M. A. Hyatt, Eaton. I ml. 



WANTED. 



WANTED SALESMEN— The Tropical OB Com- 
pany, Clevelaud* O-, will arrange on salaried basis 
with lubricating oil salesmen for territory not cov- 
ered; can also use on attractive commission proposi- 
tion few good salesmen without previous experience 
in this line, which Is easily learned. Communicate 
with ns. 

W ANTE H. — Second -ha ml, J 1-Inch* acre w-cutthig 

lathe, Barnes or Starr preferred. State condition 
and price of lathe. A* France, H>:i3 Humboldt 
street* Bel I I ogham, Was h . 

WANTED,—® or 11-Inch, screw-cutting Lib.-, ino" 
power; ll Star" preferred; must be cheap. II W, 
f -lark, 411 Spring fttreet Mount Oliver Station, Fitts- 
burg. Fa, 



MISCELLANEOUS. 



SEND 25c (.silver) for a Hagen Patent Pena and 
receive 50 business nr calling cards. Write plainly. 
Address Waller W, L’orh-w, 07 Monument 'Ave„ 
fharlegfown. Mass. 

SEND lo" GENTS FOR BLUE PRINTS of staud- 
ard round bead Slid set screw sixes. H. J. Tbtcdc, 
4531 E . Thompson street. Philadelphia. Pa. 

GRAPHOi'HONE. 50 record^ complete, to ex- 
i-batiga for dynamo. W. F. McLean* II, F. D. No, 2, 
South Iluven* Mich. 

OLD FILES SHARPENED LIKE NEW. Writ? 
for particulars and prices. J, L, Henley Cycle 
House, Crcseo, In, 

THE "HANDLE’ 1 RI LE ;!}“crns. Trv cmc, J. 
L. Lncag, Bridgeport, Con n. ’ 

FOR CATALOGUE OF AGENT'S GOODS, quick 
sellers, acrid lo cents to Bos 2<12. St- Cloud , Mhin. 

BARGAINS. — l%i h. p. gasoline motor, gtcreuptl- 
enn. List stamp. F. L. Smith, Amsterdam* N. Y. 

WILL EXCHANGE — Stevens Favorite 22 caliber 
Hfle for a small printing pres*. Give full descrip- 
tion of press. Address 1251, care of Popular Me- 
chanics. 

POPULAR MECHANICS +L 3HOP " NOTES for 
wilt be ready December 1; u new and ei]- 
1 urged edition, 

BE AN INVENTDR.— I will invent and design 
anything mechanical or electrical for you, from a 
small mall ordet novelty to the largest machine* 
or sell your patented and unputented Invention* Let 
me solve your problem. No charge miles* successful, 
inventor. Address 1253, cure Popular Meohnnlrs. 

WILL MANUFACTURE and place n the market 
any machine or device. Machinery, etc., to he de- 
signed or developed will receive my prompt and care- 
ful consideration* Let m figure eu your work. Ed- 
ward Llndmneller, Williamson Hldg., Cleveland, O. 

WANTED — If you have anything in light metal 
manufacturing, job or experimental work, write cue. 
Lowest prices. Schwab* ■ & Sou, 55 W, Washington 
St., Chicago, 

WANTED — Smalt metal specialties to manufac- 
ture. Expert die making. Press and screw machine 
work. Fisting of all kinds. Frb-ew right for 1 quan- 
tltlcs, John Oldfield. !W7 W, 41st Uourt, Chicago. 



RAILROADING 



WANTED FIREMEN AND BHAKEMEK for ail 

North American Railroads. Fixperlenec unnecessary. Fin- 
men ITO* become Engineers and earn, fiao. Brake men 



■ IdS, become conductors and earn Ilk), 

t nnk y for atraiig, mnhHkmn VoHN(l MEN'. Name ponl Uon preferred. State age. 

Addrosoii RAILWAY ASSOCIATION* Room 174—327 Monroe St,* Brooklyn, N* Y, 



Puequalled. (ippur- 



ZB J 



PINE HAND AND POWER DRILL F RISKS will 
atand the hardest kind of work, ball bearings, vxlra 
heavy and strong, $20- 

" MAKE VO U It 130 1" A Uiti IlifiTM AS PRESENT- — 
FOR 8 ALE- — Big bargain;!* — Foot and Power Machines: 
wud tonic for wood and metal working A flue outfit 
tor ii pattern ahou, all In hrst-elas^ condition; have 
JiU but IILtEp uhc. Address 12jT H Care popular 
Mmiianlcfc, Journal Bldg,* Chicago, III. Theae gaod* 
will be securely packed iind free Cli board COTS In 
central Illinois. Small tools by o>f pi-ess. Noth in £ but 
cash will )>e accepted* All Inquiries eheerlully 031 - 
aWered, 

A LEVI 310 US TON" I'CWEK MORTISING MA- 
CHINE for ?50. Perfect in working part*. all iron. 
built for aervlca, five knives. 

ONE BARNES FORMER* foot Or Steam power, 
thirteen cutter a the proper machine for fine edge 
moulding and all sorts *>f beading work on wood. 
Perfect* *£th _ 

HERE'S THE BBAUTVI— A Senpra Fal t b H La r Metal 
SCREW CUTTING- LATHE, eleven-inch pwlng, bright 
parts, perfect and complete as sent out by the mak- 
ers with tonic exira-H added. No better machine made. 
Whoever gets U may well feel proud; of his bargain. 
Included is a Cushman ten -Inch* tour-jaw reversible 
Universal BRAND NEW CHUCK, all for SIGH, De- 
duct 315 if chuck tg not wanted. Tools, drills, etc,, 
arts valuable additions at a small cost ami can be 
purchased from this came lot. 

"~ONE "OF" TH E^BEST of all Is tha If, B r Smith Oo.'m 
all metal BENCH PLANER for power* four knives. 
A practical machine by a celebrated maker* Very 
cheap at $50, 

$10 BUYS a twenty- five doJ la r FOO T PO W E R 

MORTICE MACHINE In perfect order, two chiaelB. 

WOOD BORINO MACHINE, wooden frame* tlirco 
speeds, eonoa . belt* co m pletc, % 1 O. 

A 2 4 -I NCH DISK H AN 1 } I NO "m A C 1 E I NE , IwO 1 1 !Sad S . 
three speeds with MneSi can bo used also for largo 
face tin n ing, 

H. B. SMITH CO.'K highest grade 35 B CABINET 
MAKERS or dec fro typers, all iron power CIRCULAR 
PAW fur Cross anrl rip c u Lt I rtg, ICCk corn Or hax at- 
tach merit. Set of Hut her Dado cutlers, bastard and 
e-mas cut SKWb, Way below the regular pride for the 
bare machine and with all these extras and more too, 
for 850, 

ONE 20- INCH foot or steam power CRESCENT 
BAND PAW, t WO SAWS, bra King find afiw filing de- 
ylee* nil In fine working order, ^35. 

WOOD TURNING LATHE for power. 1 ft- inch swing, 
new, hard maple bed* 8 feet long. J. A, Fay A tin. 
make a fine iaa chine, perfect and cheap at $;?3. Turn- 
IrUJ tools to complete at am all extra 

%59 COLD CASH wilt bo saved to the one who gets 
that flue, new* six horse power gasoil he engine, A 
perfect machine of the blgb^at type- Brown & Coch- 
ran make- with auto sp;trki j r. Mntslhjfer device, bat- 
1 cries, t-inks, gaaoJIne tank inside body of engine, 
$20$. Deduct Si® !f ftUt.n spark im l& not needed 

310 15 NO PRICE at all for the UNTV ERSAL IL\ \ t D 
POWER TRIMMER, for ml tor and plain straight edge 
cutting In wood. 

THE POWER* all metal* MILLING MACHINE, 
twelve Brown & Sharpe eultors, four speeds. In com- 
plete Working order. The range of accurate work It 
does Is large. It goaa fo r_ Ijl Ek 

A FINE 1 0-I.IQHT ELECTRIC MOTOR, tested and 
gauran teed, for Hale for S4fi. 

1 20 FOR A NSW" ^MITH~EMEltY GRINDING MA- 
CHINE, metal base* large mandril I, built on merit for 
bard work, seventeen polish Injj and grinding wheels. 
You need this extra one at the price. 

2Q0-LH, ANVIL ON BLOCK. S5.IM1* 

Bargains In leather and rubber belting* hIx Inch os 
wide and under* all goad, And m-rmt. of it at one-half 
cost of new. 

Five pair blacksmith's tongs and ladles new. ... .(3.^0 



100 metal screen door numbers. ... ............. 1.00 

Machinist's half round mete! scraper.*.,., 25 

One Armstrong boring tool, Nr>. 9* new 2.7E 

One Amin troner offset cutting off toed. No. 30.,,. 1.25 
C-tie Armstrong clamp lalhe dog. No, 3.. ,.*...... T .00 

One Annstmug damp lathe dog* No. 5. . . , . 1W 

Dnc Armstrong Clamp drill holder. No, 200*,,-,- 1.00 

One Armstrong tool bolder* No. I left.*,,**. l.R> 

One Armstrong tod holder, No. 1 right. . . Lift 

Onb 3-foot bar self- burden in g ateol, 3-13 In 

One 3 -foot bar itetf-hartf altilng steel, H in..*,...* , IS 

One Bell conte ring punch * h 

Bundla hack and scroll eaws ***.**,*,.-.■****.,■ ,50 



Three prick punebea*, ^ renter borers and ma- 

chEnUst crayona ,&& 

Screw pitch gauge .***..*.,.*.**■***,** .60 

3-lnch steel pile In Hltha ,23 

Center gauge 2S» 

Rule for sharpening drills *.,,*,,*, ,*.,*,*..*.. .15. 

Reversible misiranieter callpt^r I- 0(1 

Htarrelt’a No. 104 blab rtpet-d illdlCAtur * I. lift 

i?et Of eleven small t-vlat drills, assorted. . , .*.., .06 

One d oz. 3 \i needle ivies* new* assorted, SS 

All si2i-“ of Ti’nod asd irnu pulb.-ys* st-^i 1 1 Hbjifting* 

hangers!, eoli^r^, phift i-HJ-s. wood rateps, n. nnd rd. hies* 
Black walnut enhEn<-t* 5 drawers, for a mall lonlp.-JiflO 
S-et of 13 Ford's patent auger bits* in cherry wood 

pel Ighqri hope, from ^4 to 1 Inch* hew 3, D6 

One sec Green River strew piatefl, its polished oak 

case, 7 tape and dies, now..,..,,** — 7.00 

One set nickel -plated leather top* black band la 
wood- worker's cbisets, new style beveled edge* 

ii to .2 mcln?*, 12 in set, ft*W * f-00 

One patent back saw and blade , , , , * , . C i 

One blower gasoline torch . 1*30 

One doz. cold ehLsifdft, punches, etc.. lEH) 

One No. .10 Yunkso nplrid rnichet screw driver, 

with thi-ee bita. hew 1,0(1 

One framing square, two try squares* one ma- 
chinist ail metal medium stjted square ..*-** 3.75 
Ohe btneb dog with 8 assorted wrenches, ^tc, , * , 1,00 
One N. P. Reed 10-Inch pipe wrench, nickel plated 
RprnarS'a patent straight opening nipporo* 7 incli .75 
One 5- In eh pin vise 75c, one jmjr compaspEra. ,* ,40 

One large draftsman's compass, new 2.00 

One onk top car pen ter 1 a bench, 2 drawers with 

one wood and one large Hen ma.chlnbfs vine, 7*00 
Two Hall Rene TnaehlnlM hummers. 5ec and 7De.* \ .25 
Oise hatchet 25c* - forge hammera 75c, 1 tack 

hammer 2Qe F *..***.*, f*9S 

Cue pair 12-inch paper hanger shears, >*,,......* *(55 

One 3ft-!nch Still-son pipe wrench i.as 

One pair t inner snips * * .75 

One breast drill fl.50. one S-foi L t ci'ow bur 3 be, 
one holder for grinding chisels C, ic* Oils emery 
wheel d resfler tirie ..,..*.*,*,,.,* 

One SCR Add I ft' English carving tovlH, hard wood 

handles with four assorted oil atone slips*.. 4.fl& 
Twelve maw forge tools, and patent handle.*.,., i. no 
Pix maple carpenter’s clamps, li foot* pew, *.*,*. ^.H0 
1?-Jx cabinet ntilkN'r'a wood clamps* lt> Inch**,.*... 2.10 
One hjiw tiling CltlTUp Visa JI.25* three iron clamps 3.60 
One gift h pei ter for so l ile ring irons and sold t= ring 

outfit* complete ,.,*...*.. 2.50 

One hard wood cabinet maker's bench* one end 
and OTte side wood vise, two steel stops* black 

Walnut, heavy ash. tup * '.*•:* $.00 

Two now adjustable ALEgers, with 2a assorted 
fLTUgcr hits, counter plnlcs, etc,* |3.ii0: two 

braces for wood boring, 51.50. ,*,**., * S.HD 

Five carpenter's chisel*, assorted, two gauges 

anti scratch awln . .\« *7S 

One Yankee automatic drill, nickel 1 dated, with 

se | of drills 1.00 

Three wood aerrtp^rp ^t.iio, one bevel square and 

rasp and putty knife 1.75 

One drawing knife and two spokfj ahavea * J . n 0 
Two 6-lnch metal levels $1.50, one Router piano*, .25 
One Hull -Nose plane 2!5c* one urn all black wood 

plane 50 c * *,..*.*,, , ,75 

Spring steel rip se w 1 1.110* two Keyhole *nwg £0 

Three large blark planes 52.75, one rounder****, ,25 
Two 3 -foot carpenter’s levels *,*,.*,***.**...... 3,00 

One iirtiv irDT!i jilftneH, S Inch, 7Se. T-l inch Sl.rfl, 

£■1 Such S-1.0D, is Inch ?2 . 25; Ralley'.y make*. 7.50 
One set Stanley eomhmatlon chamber plane and 

beading attanhnaeji t. with knives 2.110 

TWO bark kow-s 52.50* nig sqmire liars* at eel. 13 
Inch, assorted, for machine lathe work* 31 00* 
Nineteen taps* assorted nfses, S assorted metal 
lathe tools* 0 pieces tool sto^] and I milling 

cuiiorfl for rmmd work 5-0O 

Ten pair asaorted calipers i.oo 

tine t£ r -tnch stP*d rule, graduated to filtilrf. , * * , . , ,75 

Two sets machine divs Ira h and 1 es 2.S0 

Twanty-four Motto twist driiSa l-m to 1 Inch, 

wixh gland gauge* muiI chuck for small drill* 8,00 
One IB- inch Stlllaon ivrK-ncl!. 11.60* l pELt^ut pipo 

wrench 0Sc . l.flg 

one ii -inch monkey wrench 75c, s assorted 

wrenches 31.06 1.75 

Ten hard wood turning tools with handles*,,,., t.&Q 
Ten turner* a toots for wood, handled, 2 ^ouefi 

stones 4.00 

One iron ffjime. wooden sprisifi 1 , foot power mor- 
tise machine 10. 00 

One rabbet pbine * * 1,00 

assorted dies, cleaner* three screw driver a, two 
metnl ficropers, belt punrh* mrfta? narkor,,, 2,00 

Compressed air sprayer ,..,,,, Sf.OO 

Oho large all copper glue kettle and brush*.**... *7& 



FOR ANY ARTICLE ON THIS RACE ADDRESS 1257 CARE POPULAR MECHANICS 




WONDERFUL 

PHONOGRAPH OFFER 



If you love music, if ydvi enjoy 
antertiiiniAent, if yoai went to 
make your home moro cheerful 
BE SURE to read 
every word of this 
great offer 



Mr. Edison says: 



"/ i cant to see a phonograph in every American home” 



The; phonograph In >Tr. Edison ’a greatest invention, and It has becoinc hi* hubby. He has practically dropped all 
financial interest In hStj mativ other Inventions, pulling all Mm efforts to make the plionugrapb the nio-tlcl of pet lec- 
tion, until to-day Thomas A Edi&cm Las made It possible for every American family to bring into their own home, 
without paying us one cent, the great invention on which ho has nj>ent many sleepless nights and thotmtmds of dol- 
lars to perfect. It is his pride and pleasure— he wauls you to hear U— he wants you to have a phonograph. 



NOW IS YOUR OPPORTUNITY! 



GREAT FREE TRIAL OFFER 



While this offer lasts — eve tv responsible: person can get on r^t' f rlwl A GENUINE ElifHON phonograph direct 
from us to your home without deposit, without guarantee from third partle«, without formality of any kind. 

Try 5fc Is your home, play the B-tlrring waltzed, nuirelieB, twc^Btepfl, concert pieces, minstrel dlslpiisie*. 
beautiful vocal sol™ and other beautiful Edison nold moulded rayords; play all these, and if !h#o 
vou don' c care to keep the outfit *end it back ftt OUr **P anae. Wo charse you nd-th i tlh Jar (bt trial. 



But Mr, Edison known you will he glad 
to keep hia pliono graph, for you may 
keep ft now by sending only a small. 
h u m after free Ida!,, balance in 
monthly payment a 
FOR A 




OO A MONTH 



now pay a for a genuine 
Edison Gem Ftionogm.pl! 
{larger Installments for larger instruments!. A 
nickel to a dime saved a day will buys genuine 
Edison without interest cm payments and at exactly 
the lowest net. cosh prices, 

CltUi^TMAS PRESENT what could he finer than an Edison Phonograph? tt will be a present that the 



entire family will greatly enjoy, not on Christmas Day alone, not for a week or two, but for years to come the greatest 
hands and orchestras will play for you la your own home the latest popular music aw well as the standard classics. 



MaKe This Christmas & Me mar ah la One by Getting an Edison Phonograph 

On Christmas afternoon you may hear the beautiful Christmas Carols as sung by the guarteta. double quartets and 
choirs of the groat churches, or you may listen to the world’s greatest minstrels, romLc recitations, solos or anything 
your fancy dictates. In the evening, if yOUWloh, you can dance to the music played by the Phonograph— wait a es, tw<i- 
atCPH, lancers, quadrilles or fancy dancem Thu music is loud enough for largo halls. 








DU MP MU 17 U Fr**> Trli*I; No Money In Advance! Write at once for free catalog 
I'l^riE.IlLPILIV of Edison Phonography and free catalog of 15C0 Gold Moulded Edison 
— Records. Have a phonograph to present lo the folks on Christinas 

Day— you cannot imagine the pleasure they and you will receive from It. 

STAVUS BABSON, Mana^ 

dicnigan Ave., Dept, T26C- - CHIC 

171)1717 Tour pHdre«*op ft postal card, will bring you each month FREE supplement of latest Edieoc 
+ AHrllr OoJd Moulded ReeotdiL Every owftOr of -im Edison HhouJd wiito ub. 

Wt accept old machines In exchange for n&xv phonographs. 








Why I. H. C. Engines Are Best 





-team* Benins* 
every i ! n v , 
i, ii. r. gji*oiim? 



«p lH 
Yuli 



a minute, 
see there 



There's mnst every ro»s6n; so many it tellies n hook to give 
them We ['jlii give you :i few hi' ns for u -Hf iifti-J- — then you 'll 
want Ihc liQnk. to got thorn all. 

First iif i|i], up fonrue, tlii L ,v j l j“+ ■ berter t 
— they itri* safer. Steam holler e spire-ions 
iilwjiy.w on urn Mint of neglect* If you m-Lrlt’i- L 
engine it doesn't [‘Nploiio- 11 slops. 

A accord numiiij they rim( mmh less. 

Third rr-jj shi it, (Eiey cost loss t c«- operate. 

Then yon o r m run them yourself. ji-'U-or 
f-liiiM ntT mill n El expense stopped Just its quick. 

I-S ItM 4 1 3 M | to lltO rO:|SOOS. 

mu I. II. C, gasoline engines are belter than other gat soil no 
engines. Why? 

To put It alE tn a nutshell. ln>enusc they arc more gcfontlJicnlly 
n ml better const muT d than olliers. 

Tiny give llto ipiist power for Hio least n rnotl tit of gasoline. 

The i j omlitist|ia|j olimtihor ox pones the least possible surfaci’ 
to Imt smses. 

Tito least possible :• mount of heat is mutt rallied liy iho cooling 
wfitep, the greatest nhimml Is applied to the work of driving the 
platen. 

Ha soil no I* mixed nitsiDR of I. II, C. engines ami sprayed 
I WTO iln' oyHurloP Invfeiid of Indtig flooded In. so E V KK Y Flit 
TJCtiE in used hi power. 

I, H. C. engines are nor disturbed by oriel wrflther nr high 
n 1 1 It n ilos, 

T, H, O. engines nn 1 simpler, have fewer parts*. nro earner to 
control ami Rtre longer wear than any other, 

The d Ivors! | y of pur pesos fm- will oh them 1 entities eati be lifted 
n> likes tlieni by nil aide tia power producers wherever an engine of 
the same rated capacity Is required., 

Made hi the following style* and viz??: 

Hn rismivt a 1— Stationary or Portable — fl. K 10, 12 and 15 II. P. 

Vertical — 2. Z and ft IT. F. 

Write us for Illustrated catalog. 



INTERNATIONAL HARVESTER COMPANY OF AMERICA 

(Incorporated;* No. 7Q Monroe St., CHICAQ0, ILL., U* 5. A. 






3 1 IUINARY 








Ring Tail Razor 






Genuine 



Xo. 73 /02. 

Ran - Tan 
Red Devil 



Ha - Hus 



vmi ahavi.- the heaviest huarfl* ih,-*: grow 

Mii'U- fCCHj! ItlU- Stir'll m. ■ l cl SUif] u n.J will 
u i vi- aarJhiacdou tt.il] L:bir- 1 \Viien m>t 

in iMf lum ft _«n a n.iU, Dm." h~>iii mi 
in ' s , 3 1 )ncli 3 aSpiL r untlK^iith- ruse 
p a<l ilr r] flaps in)' ta .pintr Made «£ , «_ — 
(Jriltrby number iTS-O-ij lhiLv ! pl. 13 



Je by 
with 



Tho an1iB6pticca*c Jsa prey*nt#|lv«nf Itoh Mid a 

* 4 rm destroyer. 

SMITH © HEMENWAY CO. 

UrjH. 73/02. IH BROADWAY NEW YORK 



Never before^ 
such an oiler- 
in an \ 

AH ll'Jir, 

in i: \ m i:, 

< im ini 

(I I. Vn i.'XCel'itii n ,il imi.ll) X \ 

■d neater sbata-houJii lie in even- z 
h prtivit]i. s a pet'Trt: t TO|>L 
RArl i> in i\i, \ Im. and 

esHt-miais on a ben elru ' 

' - 1 ' r ' r lO.lO-O <if iur vi“fx unrj hi-neli -r |. hi r 

Jfl i-eiir.r. Js, i -llespr.-s ruul factories. T'liry h..]<l wood ^ 

■ r mein) work absolutely &eeurt r and pently ok- £ 
c ilnp koc L rpsnlti, t>ur latb*-s Were £ 
nia n y n f t h e m op t j no m i n en t etch oo I * £ 



e 4 st In 
■ulnjiic-d 



the year, 

I fliJsi-rlplluEi ami prlv,-* mi otir 

LSKIN, VISES, I <H> LATHES, 



E, K, 
SHEIQQH 
k CD, l 
mm 

,Medison 

Slreet 



0 WOODWORKER £ VISE No, 3 



ENGINEERS, ELECTRIC AL 
WORKERS. AUTO MOB 1 1,1 STS, 
Bicycle Repair Men. Farmers. 



and Factory CO, Shop Employee 



Just wbat }uu : 



Hern la 

ntH-a 

Good, 
Durable 
Pocket 
Knife 

Which f'mboiiEet tha ; 

Tut lowing 

LIGHT ADDITIONAL 
■«T 00 LS - - 

A ! li X'ftinr \\ r* iicli, \l ii‘p I'liers, lVin- Cutter twill 

rut fmrf'iMi fencp tore). i iimt ] look peao used fur a 

lfai'k j rii; bitoli a I Mint the ftbglneh “h-revv Driver, Srrew 

mi. *w«<lftirig A til Riid Leather ]>midi, ThMil Inh-t J 
ue tem period io Mitn-fiLnd bard ueiLira and are made <,nia- 
^ cftxbou cutleni Ftnel 

fjiew 'tiaijiy sit rmhcl ai id L» it every day. and imi carnal 

a l bn 1 1 in lw wit burnt thein, 

A VERITABLE POCKET TOOL CHEST oMflestfmibleCaovenlence 

Price $1.25 Postpaid 

Rrmil for Sample Tcfcy. Dot. t do In). M-mey bark if n,t ■' 
entirely ^Ltbfm-tory. -Rufer tr> the Columbia Nation.,! Rank, 

Afifetitjj, Wanted 

lebuatN 11 ^ UnycQf met banka I turn of m od can . 

HSUK&jSSUSffi ,, ‘*“- ’ n, «* e “ «*» •. 



JS BALDWIN 



Devine Specialty Co. 



Mail Address. Bin 74 . ! N D f A N A Pfl L I $ . |ND. 

M n ' i’i ti' Lrha it m Km i \ i cs. 



A Xmas. Gift 



*h nu ] it b(‘ ui( In pitts 

a T 1 d 1111 CD IIInlLl II t.i lit I Uu 

the kt'Crin-Ml 1 > i ■/ llmj. rA - 
re; your Irinmi. the 
“Li it It.! Wonder' 11 fma- 
t't’C wiLtnr m Ait or eon- 
talnufdh bf-i- Ltrt-K, 
A hnniisttimn jind tHwuf 
toJ tittle Jiy ti rn tit Le 
motor iwhieh ufmdtt j B 
to !| ny firater faue^L, 
Hipopth or threaded. 

“I ahrirpen ruDpry 
BOrl t-di'i-AJ I.-.iJn., cf 
dt-Hi-n jt| Inn; will 
el ran usd |ifilii<h Bilrer. 
Wire. hra«M Air ony :ue- 
tnJ -Ml rat-e; will run il 
PH'winjc set 1 1 h i n tt, heqrI) 
din. in ip. hntLle tA'a^her, 
™ 1 1 ti aw f it n or other 
ibiht ttntchihepy^ In. 
d i-fijit-H mi i bJ e uheut the 
tioiue ftrr n dcnseii ijm-s. 
nm| c h nuot fait to 
.No toy. but one 
nt the rijOnt liHefn] I, n > I 
i njfn n ioun ei r.- ,-nl in- 
vi'nllrraa, Wiih eacli 
inoMr w« hciltidi nn 
eoji-r-y wbe«]. two bnil- 
i tiw Mm] ii oJ i h h i ii e 
whi:iOlB,t>olleT f-i i r |n-im.-i"r 
InmjAm iK-itin and « ticks 
— - erf milter andiitoel poL 
. i sh E oji i-tim vion] tioh^, 

p'rieo cturrplete, $ 4 . 00 . ji . lied in ru-ftt wooiien eusC!. 

e niLieliiuO -rJlu nt flimlit. All 
frieruli, "‘ill want A»n« witect they 
-irj^ j i , i i rs wevrif. Get three :.'l. , -f your friends Ltiton, -rni. yncvd 
f then' .ii-d. r M for 3 "Little VVonflyr" molorir. anrl wo will 
ut- onc+i remit you amount In full tthleb you T.uiirl for Atnirw. 

1 hL-iE yon thi) b«i1i t iiecore a "Lili-ln W ■.■ndtn 1 1 mtit-i-r Mod 
OMt fit FREE. 



Special Offer: ™? 



A 1 1 mrt I ilfirH ptiTP hnohler frts upon n-<iue®i 
u 1 1 i'im) yn j i r o rdi ■ r I iefo re t hn X iu 1 1 u rns 1 1 , 



or f 3 . 0 . D. oyilt-r tt' 

Warner mutok co. 



rrnue»r, mid m, 
Send mniLti ttni. y 



Ftai Iron Bldg., New York Citi 



